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PURPOSE  AND  SCOPE 


The  Land  Measures  and  Watershed  Protection  Appendix  shows 
current  and  projected  watershed  conditions,  as  affected  by  use  of 
land  and  water  resources,  and  presents  requirements  for  improving 
and  protecting  the  watershed  through  a combination  of  management 
practices,  land  treatment,  and  structural  measures.  The  discussions 
are  oriented  around  the  four  major  land  use  and  cover  areas,  cropland, 
forest  land,  rangeland,  and  other  land,  for  each  subregion,  j 


^Measures  and  practices  discussed  in  the  appendix  are  primarily 
associated  with  water  quality  and  use,  conservation,  irrigation,  soil 
erosion,  and  drainage.  Structures  are  primarily  designed  for  flood 
protection,  water  quality  control,  and  water  use  development.  Land 
treatment  programs  include:  (1)  maintenance  of  land  under  it/T”- 

present  use;  (2)  rehabilitation  of  land  damaged  through  misuse\and 
(3)  development  or  adjustment  of  land  uses  for  changing  future  needs. 
Primary  watershed  objectives  of  these  programs  are:  (1)  improved 

efficiency  of  irrigation  water  application;  (2)  maintenance  and 
improvement  of  soil  productivity  and  cover;  (3)  reduction  of  soil 
erosion,  gullying,  and  sedimentation;  (4)  control  of  salts,  plant 
nutrients  (fertilizers),  and  other  chemicals;  (5)  control  of  runoff; 
(6)  removal  of  excess  surface  and  subsurface  water;  (7)  water  yield 
improvement;  and  (8)  water  pollution  control  and  abatement. 


Current  watershed  practices  and  their  relationship  to  land 
and  water  resources  are  pointed  out  in  the  Present  Status  section. 
The  Future  Needs  section  shows  projected  demands  for  use  of  lands 
and  resources  and  outlines  the  areas  needing  watershed  improvement 
and  protection  by  the  years  1980,  2000,  and  2020.  A combination  of 
land  treatment  and  management  practices  which  are  required  in  each 
of  the  three  future  time  periods  to  meet  watershed  needs  and 
objectives  is  presented  in  the  Means  to  Satisfy  Needs  section. 


RELATIONSHIP  TO  OTHER  APPENDICES 

Basic  information  from  the  Land  and  Mineral  Resources,  Water 
Resources,  and  Economic  Base  and  Projections  appendices,  has  been 
utilized  in  the  development  and  presentation  of  materials  in  this 
appendix.  Watershed  management  and  protection  is  significantly 
related  to  flood  problems,  irrigation,  water  quality  and  quantity, 
recreation,  fish  and  wildlife,  navigation,  and  water  power. 
Watershed  management  has  a direct  bearing  on  the  condition  of  water 
resources  by:  (1)  directly  affecting  the  volume,  timing,  and 

reliability  of  natural  streamflow;  (2)  affecting  water  quality; 

(3)  controlling  the  siltation  that  reduces  storage  capacity  in 
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reservoirs;  and  (4)  recharging  ground  water.  Small  upstream 
retarding  structures  also  provide  storage  for  irrigation,  recrea- 
tion, fish,  and  other  uses,  assuring  a more  reliable  and  regulated 
water  flow.  Thus,  this  appendix  is  related  to  all  of  the  other 
functional  appendices. 


BACKGROUND 

During  the  early  settlement  and  economic  development  of  the 
Pacific  Northwest,  little  consideration  was  given  to  water  conserva- 
tion or  protection  of  the  apparently  inexhaustible  water  supply. 

The  exploitation  of  timber,  minerals,  and  grassland  along  with  poor 
farming  practices  have  all  contributed  to  present  conditions  of  the 
watershed. 


Cropland 

The  first  settlers  arrived  in  the  Pacific  Northwest  between 
1820  and  1840,  and  in  1846  the  United  States  and  England  settled 
their  disputes  concerning  the  Oregon  Territory.  The  Federal  policy 
during  this  period  was  concerned  with  offering  lands  for  permanent 
occupation.  Congress  agreed  that  benefits  to  be  derived  from 
permanent  settlement  far  exceeded  the  financial  return  from  sale 
or  lease  of  lands. 

Congress  opened  the  northwest  to  settlement  with  the  passage 
of  the  Donation  Land  Act  in  1850.  This  act  allowed  married 
settlers  to  acquire  title  to  640  acres,  providing  they  occupied 
and  cultivated  the  land  for  4 years;  settlers  claimed  millions  of 
acres  under  this  and  subsequent  acts . 

By  1900,  most  of  the  productive  agricultural  land  had  passed 
into  private  ownership;  and,  out  of  the  remaining  28  million  acres 
of  unreserved  and  unappropriated  public  land,  little  was  suitable 
for  farming. 

Little  attention  was  given  the  problem  of  suitable  land  use 
in  settlement  of  the  Public  Domain,  resulting  in  serious  misuse  of 
land.  Farmers  sometimes  cleared  and  farmed  land  that  could  not 
provide  them  an  adequate  living.  Lands  were  dry-farmed  where 
insufficient  rainfall  or  severe  erosion  precluded  successful  crop 
production  over  extended  periods  of  time.  This  brought  about  a 
serious  erosion  problem,  which  is  evident  in  many  parts  of  the 
region.  Its  extent  is  dependent  on  the  land  use,  type  of  soil, 
vegetative  cover,  slope,  and  amount  and  intensity  of  rainfall. 
Excessive  winter  rains  and  rapid  snowmelt  on  inadequately  protected 
soils  are  also  major  contributors  to  the  erosion  problem. 
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Because  of  the  past  mismanagement  of  the  soil,  its  natural 
fertility  has  continually  declined.  Usually,  more  organic  matter 
and  chemical  elements  have  been  removed  from  the  soils  by  harvesting 
and  removing  plants  or  by  leaching  than  have  been  returned  to  the 
soils.  In  addition,  irrigation  in  arid  and  semiarid  areas  and 
natural  infiltration  of  precipitation  into  the  soil  in  humid  areas 
have  leached  plant  nutrient  elements  from  the  soil. 

Water  supply  problems  consist  of  three  kinds;  excess, 
shortage,  and  quality.  The  major  water  problems  are  caused  by  the 
fact  that  seasonal  distribution  of  precipitation  and  runoff  are 
generally  the  reverse  of  those  needed  by  agriculture.  Streamflows 
are  generally  highest  in  the  late  winter  and  early  spring  and 
lowest  in  late  summer  and  early  fall. 

Drainage  has  always  been  a problem  in  many  sections.  This 
problem  generally  occurs  in  areas  of  heavy  soils  and  in  areas  with 
restricted  or  impermeable  subsurface  layers.  Some  of  the  damages 
that  have  resulted  from  inadequate  drainage  are:  (1)  decreased 

production;  (2)  limited  growing  season;  (3)  restricted  land  use; 

(4)  limited  selection  of  adaptable  crops;  (5)  swamp  areas; 

(6)  mosquitoes;  (7)  water  pollution;  and  (8)  increased  cost  of 
operating  farm  equipment  around  wet  spots.  Many  of  these  problems 
have  restricted  agriculture  by  preventing  the  operator  from  making 
needed  changes  essential  for  the  proper  use  of  land  within  its 
capabilities . 

Past  abuse  of  the  land  is  the  primary  factor  contributing  to 
soil  deterioration,  erosion,  and  reduced  crop  production.  When 
cropland  is  used  within  its  capabilities,  soil  fertility  is  sustained 
or  improved,  requiring  less  extensive  treatment  measures. 


Forest  Land 


The  first  Pacific  Northwest  settlers  found  much  of  the  area 
covered  by  forest.  They  may  have  recognized  this  as  a tremendous 
resource,  but  it  also  created  difficulties  in  their  subsistence. 
Clearings  for  crops  and  livestock  were  necessary  in  order  to  live. 
Lumber  was  needed  for  the  construction  of  buildings,  fences,  and 
mines.  Wood  was  needed  to  supply  homes  and  industries  with  fuel. 
Logging,  land  clearing,  mining,  and  fire  damages  greatly  altered 
the  original  forest  cover,  significantly  affecting  water  resources. 

Soil  damage  was  slight  as  long  as  cutting  was  confined  to 
river  and  tidewater  areas.  As  logging  progressed  inland,  terrain 
was  rugged  and  the  ground  disturbance  increased.  The  timber  supply 
was  considered  inexhaustible;  therefore,  protection  and  conservation 
practices  were  nonexistent. 
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The  conservation  of  forest  resources  was  conceived  at  the 
turn  of  the  century.  The  first  forest  reserves,  established  from 
remaining  Public  Domain,  aimed  to  improve  and  protect  the  forest, 
secure  favorable  water  flows,  and  furnish  a continuous  supply  of 
timber.  The  Weeks  Act  of  1911  authorized  the  Federal  Government 
to  purchase  cutover  timberlands  for  national  forests.  The  act  was 
passed  in  order  to  acquire  forest  lands  needed  to  protect  soil, 
check  fires,  reduce  sediment  in  navigation  channels  and  reservoirs, 
provide  more  even  flow  for  electric  power,  conserve  scenery  for 
recreation,  and  manage  economic  resources  with  a broad  social  view. 

Changes  in  the  general  outlook  of  the  Nation  toward 
conservation  occurred  during  the  1930's;  consequently,  it  became 
an  important  element  in  the  management  of  the  Federal  forests. 
Fortunately,  most  of  the  forest  lands  that  had  been  logged  were 
located  at  lower  elevations  where  soils  were  deep  and  slopes 
fairly  gentle,  making  road  construction  and  logging  easier  and 
causing  less  ground  disturbance.  Had  this  logging  occurred  in 
higher  forested  watersheds,  soil  would  have  suffered  to  an  even 
greater  extent. 

Major  logging  on  public  land  began  after  World  War  II,  when 
new  and  heavier  logging  and  road  construction  equipment  was  intro- 
duced. Roads  penetrated  deeper  into  uplands.  Larger  log  loads, 
faster  trucks,  and  more  recreation  traffic  necessitated  improved 
road  alignment  and  larger  road  cuts  and  fills.  As  logging  and 
road  construction  became  more  difficult,  more  ground  was  disturbed, 
which  accelerated  stream  sedimentation  and  gully  erosion.  Timber 
harvesting  still  included  only  limited  objectives  and  protective 
measures  to  prevent  or  reduce  excessive  erosion  and  sedimentation. 
Realizing  the  inadequacy  of  existing  protective  measures,  north- 
western states  passed  conservation  acts  requiring  landowners  to 
leave  their  lands  in  a productive  condition. 

In  addition  to  harvesting  of  wood  products,  grazing  of  the 
understory  vegetation  was  established  early  in  the  settlement  of 
the  west,  particularly  in  the  more  open  forest  types  east  of  the 
Cascade  Mountains.  A seasonal  progression  of  grazing  from  the  low 
elevation  grasslands  into  the  forest  zones  formed  the  basis  for  an 
extensive  livestock  industry.  Uncontrolled  livestock  use  on  the 
forest  lands  led  to  deterioration  of  forage  plants  and  destruction 
of  the  forage  production  capability.  Ground  disturbance  and 
compaction  resulted  in  undesirable  watershed  conditions  despite 
the  protective  forest  canopy  above. 

Recognition  of  the  destructive  character  of  unregulated 
grazing  practices  in  the  early  1900 's  led  to  a gradual  improvement 
in  grazing  practices.  Since  the  1900's,  control  of  livestock  has 
been  intensified  by  implementation  of  ranch  management  plans 
prepared  with  Federal  and  State  assistance.  Public  forest  land 


grazing  has  improved  significantly  since  the  creation  of  the 
national  forests.  In  recent  years,  the  application  of  range  science 
techniques  to  forest  rangeland  has  resulted  in  the  establishment  of 
grazing  systems  which  provide  for  effective  livestock  distribution 
and  control  for  the  benefit  of  both  watershed  protection  and 
livestock  production. 

Big  game  species  as  grazing  animals  often  precipitate  serious 
watershed  problems.  Large  concentrations  of  big  game  animals  can  be 
as  effective  in  watershed  destruction  as  domestic  livestock.  While 
livestock  can  be  controlled  through  grazing  systems,  big  game  species 
are  less  efficiently  controlled  through  hunting  management. 

Reductions  in  livestock  numbers  have  often  been  accompanied  by 
increases  in  big  game  populations.  The  adverse  impact  on  watershed 
condition  resulting  from  increased  game  animal  numbers  has  only 
recently  become  more  commonly  recognized.  Techniques  of  big  game 
management  are  being  improved  to  be  more  fully  compatible  with 
watershed  values. 

Nearly  half  of  the  Columbia-North  Pacific  Region  is  classi- 
fied as  forest  land.  Much  of  this  land  is  located  on  steeper  slopes 
where  use  is  limited  by  the  effects  of  water-caused  soil  erosion. 
Improvements  in  forest  land  protection  are  substantial;  however, 
additional  progress  is  still  possible. 


Rangeland 

Many  acres  of  rangeland  have  been  overgrazed  and  otherwise 
abused  during  the  past  100  years  with  a deterioration  of  both  plant 
cover  and  soil  condition.  Water  infiltration  rates  have  decreased 
with  a corresponding  increase  in  runoff,  causing  severe  erosion, 
changes  in  streamflow,  downstream  flood  damage,  and  siltation  of 
reservoirs  and  irrigation  structures.  In  addition  to  overgrazing 
by  livestock  and  big  game,  which  use  nearly  70  percent  of  the  range, 
further  damage  has  been  caused  by  fire,  rodents  and  insects,  and 
severe  weather  fluctuations. 

In  the  1860 's  and  1870' s,  abundant  livestock  forage  was 
found  on  natural  grasslands  of  the  Snake  River  Plains  and  Columbia 
Plateau.  Cattle  and  sheep  ranching  increased  rapidly  during  this 
period.  Under  the  land  settlement  laws,  individual  settlers  could 
not  acquire  title  to  sufficient  acreage  for  a year-round  livestock 
enterprise:  therefore,  expanding  livestock  operations  quickly 
spread  onto  Federal  rangeland.  Although  the  law  did  not  prohibit 
such  use,  neither  did  it  provide  for  range  preference  rights. 
Year-round  grazing  on  the  open  range  began,  destroying  much  of  the 
native  grass  and  browse  plant  cover  needed  to  stabilize  soil  and 
conserve  moisture.  Uncontrolled  competition  for  rangeland  use 
coupled  with  lack  of  legal  land  rights  provided  no  incentive  for 
long-term  range  and  watershed  protection. 
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Rangeland  conditions  at  the  turn  of  the  century  are 
revealed  in  the  following  quotation: 

"The  public  ranges  of  the  region  are  in  many  places 
badly  depleted  and  furnish  at  the  present  time  not 
over  one-third  of  the  feed  which  they  once  did.  This 
is  directly  traceable  to  overstocking,  and  it  does 
not  appear  clear  how  matters  would  improve  in  the 
near  future  as  long  as  there  is  no  inducement  for 
anyone  to  do  aught  but  get  all  he  can  out  of  the 
little  that  the  country  does  produce.  The  areas  of 
absolutely  depleted  range  on  the  mountains,  and  the 
most  productive  of  any  in  the  region,  and  really  the 
only  grazing  grounds,  are  rapidly  increasing  ..." 

"Clearing  the  ground  of  grass  is  not  the  only  evil 
effect,  as  is  well  known.  The  destruction  of  shrubbery, 
all  too  scanty  in  this  region,  has  a potent  influence 
on  the  lowland  meadows  and  the  mountains  themselves, 
both  in  relation  to  the  conservation  of  the  moisture 
and  the  protection  of  the  surface  soil  from  the 
erosive  action  of  water.  The  destruction  of  vegetation 
means  vastly  more  than  simply  depriving  the  cattle  of 
food,  in  the  particular  locality  where  close  pasturing 
is  practical . "(  7)  1/ 

In  1906  the  USDA,  Forest  Service,  initiated  a permit  system 
to  allocate  grazing  rights  and  control  livestock  use  on  rangelands 
under  its  jurisdiction.  Not  until  1934  was  legislation  enacted  to 
curb  the  continued  abuse  on  most  Federal  rangelands  in  the  Northwest. 
A major  objective  of  the  Taylor  Grazing  Act  was  "to  preserve  the 
land  and  its  resources  from  destruction  or  unnecessary  injury  and 
to  provide  for  the  orderly  use,  improvement  and  development  of  the 
range."  In  the  same  year,  the  President  also  signed  an  executive 
order  withdrawing  all  public  land  from  settlement  "to  stop  injury 
of  the  public  grazing  lands  by  preventing  overgrazing  and  soil 
deterioration;  to  provide  for  their  orderly  use,  improvement,  and 
development;  to  stabilize  the  livestock  industry  dependent  upon 
the  public  range;  and  for  other  purposes."  No  longer  could  the 
public  lands  be  used  for  livestock  or  other  use  without  specific 
authorization. 

In  the  past  30  years  grazing  districts  have  been  established 
on  the  major  Federal  rangeland  areas,  and  considerable  progress  has 
been  made  in  determining  proper  grazing  capacity  and  adjusting 
livestock  use  to  this  capacity.  Progress  has  also  been  made  in 
rehabilitating  certain  range  areas  through  reseeding,  brush 
control,  and  other  land  treatment  measures  combined  with  improved 
management  practices.  Many  range  areas  have  not  received  proper 
attention  to  assure  watershed  protection  as  lands  and  resources  are 
more  intensively  used  to  meet  constantly  changing  demands. 

\J  Number  in  parentheses  refers  to  Bibliography  on  page  727. 

6 


* 


Other  Land 


Other  land  areas,  covering  the  extremes  from  barren 
snowfields  and  deserts  to  densely  occupied  urban  areas,  have  had  a 
history  of  growth,  both  as  the  country  grew  in  size  and  as  the 
protective  cover  was  stripped  by  other  intensive  uses.  These  lands 
have  included  farmsteads,  roads  and  railroads,  cities,  industrial 
belts,  barren  areas,  and  small  water  bodies. 

Of  all  the  major  land  uses,  only  the  other  land  has  been 
increasing  at  a rapid  rate,  continuing  a trend  that  has  been 
discernible  throughout  the  settlement  of  the  region.  Today  other 
land  totals  more  than  8 million  acres  and  includes  such  diverse 
types  as  barren  and  urban  lands. 

Urban  land  is  the  segment  that  is  increasing  most  rapidly. 
About  100  years  ago,  there  was  practically  no  urban  land  in  the 
region,  but  since  1934,  the  amount  has  more  than  doubled.  Currently, 
the  region's  population  has  been  increasing  at  3 percent  annually, 
while  the  urban  population  has  been  increasing  at  a higher  rate. 

Much  of  the  growth  has  been  in  the  larger  cities  where  there  is  a 
concentration  of  employment  opportunities  and  potential  labor  and 
consumer  markets.  This  increase  in  urban  population  has  increased 
the  need  for  lands  that  are  suitable  for  industrial  and  residential 
developments.  This  has  created  two  serious  problems.  One,  the 
land  now  occupied  has  generally  come  from  high  quality  agricultural 
land  that  is  already  in  short  supply.  Two,  during  the  period  of 
construction,  all  trace  of  protective  cover  is  removed.  Sediment 
from  land  clearing  and  contaminants  from  construction  work  wash  into 
storm  sewer  systems  or  tributary  streams  and  ditches,  eventually 
polluting  the  area's  water  sources.  This  is  a problem  until  the 
vegetative  cover  is  restored  by  grass  seeding,  landscaping,  or 
paving.  Paving,  although  very  necessary,  is  the  least  desirable 
solution  to  construction  erosion  control.  Although  it  reduces 
sediment  production,  it  increases  runoff  considerably.  This 
sometimes  transfers  the  problem  to  a point  downstream.  As  the 
region  becomes  more  developed,  this  problem  will  increase. 

High  intensity  urban  development  exerts  considerable  influence 
on  the  land  immediately  adjacent  to  it.  Inflated  land  values,  high 
taxes,  and  other  speculation  factors  tend  to  create  a zone  of  little 
used  land  that  often  consists  of  high  quality  agricultural  lands. 

Construction  of  roads  and  highways  has  been  proceeding  at  an 
increasingly  rapid  rate,  especially  over  the  past  20  years.  Here 
too,  vegetative  cover  is  significantly  disturbed  during  the 
construction  period.  Bare  slopes  are  sometimes  left  to  erode  for 
long  periods  of  time  before  the  construction  areas  are  revegetated. 
This  type  of  expansion  is  usually  in  conflict  with  other  types  of 
land  use.  Sometimes  highly  productive  cropland  is  taken  up  in 
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wide  turnpike  type  rights-of-way.  For  instance,  rights-of-way 
300  feet  wide  require  approximately  *6  acres  per  mile. 


Sand  dune  areas  have  also  increased  in  size  principally 
because  the  protective  cover  has  been  removed  allowing  erosion  to 
remove  the  protective  soil.  The  other  barren  areas;  rock,  snow, 
and  ice  fields,  have  remained  relatively  state.  Farm  ponds  and 
other  small  water  bodies  have  also  increased  greatly  in  number  and 
total  surface  area. 


REGIONAL  SUMMARY 


PRESENT  STATUS 

The  Columbia-North  Pacific  Region  is  made  up  of  three 
hydrologic  areas:  (1)  The  Columbia  River  System  within  the  United 
States;  (2)  the  streams  and  rivers  in  Oregon  and  Washington  that 
drain  into  the  Pacific  Ocean  and  Puget  Sound;  and  (3)  the  Oregon 
Closed  Basin.  The  region  has  an  area  of  175.6  million  acres, 
which  includes  173.7  million  acres  of  land  and  1.9  million  acres 
of  large  water  areas.  Thirty-three  percent  of  the  region  is  in 
the  State  of  Oregon,  29  percent  is  in  Idaho,  25  percent  is  in 
Washington,  9 percent  is  in  Montana,  2 percent  is  in  Nevada,  2 per- 
cent is  in  Wyoming,  and  less  than  1 percent  is  in  Utah.  Washington 
is  the  only  state  completely  included  in  the  region.  For  study 
purposes,  the  region  has  been  divided  into  12  subregions  along 
major  hydrologic  boundaries. 

Forest  is  the  predominant  cover,  covering  49  percent  of  the 
region's  total  land  area  (table  1,  figure  1).  Rangeland  is  next 
occupying  34  percent.  Cropland  amounts  to  12  percent,  and  other 
land  comprises  5 percent  of  the  total  area. 


Table  1 - Cover  and  Land  Use,  The  Region,  1966 


Source:  Appendix  IV,  Land  and  Mineral  Resources 
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The  region  can  be  broken  into  three  general  climatological 
areas:  (1)  the  coastal  area;  (2)  the  interior  valleys  between  the 
Coast  and  Cascade  Ranges;  and  (3)  the  area  east  of  the  Cascades. 

Further  details  on  climate  can  be  found  in  Appendix  V,  Water  Resources. 

The  coastal  area  has  a humid  climate  with  a strong  marine 
influence.  It  is  characterized  by  high  precipitation,  particularly 
during  the  winter  months,  and  by  moderate  year-round  temperatures. 
Annual  precipitation  ranges  from  60  to  90  inches  along  the  immedi- 
ate coast  but  increases  inland  to  as  much  as  200  inches  on  the 
summit  of  the  Coast  Range.  Approximately  60  percent  of  the  precipi- 
tation occurs  from  November  1 through  March  31.  Normal  annual 
snowfall  varies  from  a trace  near  the  coast  to  several  feet  in 
higher  Coast  Range  elevations.  Prevailing  winds  are  generally  from 
the  west  and  northwest,  but  during  stormy  periods  the  wind  is  from 
the  south  to  southwest  and  continuous  wind  velocities  of  15  to  25 
miles  per  hour  are  common.  Winter  temperatures  are  mild,  seldom 
below  20  degrees,  even  in  the  Coast  Range.  Summer  temperatures  are 
cool  in  the  coastal  fog  belt,  but  are  fairly  high  further  inland. 

Even  here  temperatures  above  100  degrees  are  rare.  The  average 
frost-free  season  varies  from  210  days  along  the  coast  to  140  days 
in  the  high  valleys  of  the  Coast  Range.  The  average  frost-free 
season  in  most  of  the  agricultural  area  is  180  to  210  days. 

The  interior  valleys  of  western  Oregon  and  Washington  have 
a temperate  climate  characterized  by  wet  winters  and  dry  summers. 
Topography,  nearness  to  the  Pacific  Ocean,  and  exposure  to  westerly 
winds  are  the  principal  climate  controls.  Relatively  high  annual 
precipitation  occurs  on  the  Coast  Range  to  the  west  with  over  200 
inches,  and  the  Cascade  Range  to  the  east  with  almost  150  inches. 

The  valley  lands  are  in  the  rain  shadow  of  the  Coast  Range  and  they 
receive  much  less  precipitation,  35  to  50  inches.  At  lower  eleva- 
tions, under  500  feet,  most  of  the  precipitation  occurs  as  rain. 

The  portion  of  the  annual  precipitation  falling  as  snow  increases 
about  10  percent  for  each  1,000  feet  increase  in  elevation.  As  in 
nearly  all  the  region,  precipitation  is  seasonal.  On  the  average 
20  percent  occurs  in  the  fall,  45  percent  in  the  winter,  25  percent 
in  the  spring,  and  less  than  10  percent  in  the  summer.  Because  the 
area  is  largely  dominated  by  maritime  air,  both  the  annual  and 
diurnal  temperature  ranges  are  relatively  small.  Cropland  areas 
have  relatively  long  periods  between  killing  frosts,  from  210  days 
in  lower  valleys  to  140  days  in  higher  valleys.  However,  it 
decreases  to  less  than  30  days  at  high  elevations  in  the  Cascade 
Range . 

In  the  area  east  of  the  Cascade  Range,  precipitation  varies 
from  less  than  10  inches  annually  to  over  100  inches.  Snowfall 
constitutes  most  of  the  precipitation  in  the  higher  elevations  but 
is  irregular  at  lower  elevations.  Most  of  the  precipitation  occurs 
in  the  fall,  winter,  and  spring,  with  less  than  10  percent  falling 
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in  the  summer.  However,  practically  all  of  this  eastern  area 
experiences  intense  summer  storms.  Since  the  area  is  influenced 
considerably  less  by  marine  air,  the  winters  are  cold  and  the 
summers  are  hot.  The  growing  season  on  agricultural  lands  varies 
from  about  70  days  at  higher  elevations  to  210  days  on  the  Columbia 
River  near  The  Dalles,  Oregon.  At  elevations  above  6,000  feet, 
frost  can  occur  any  month  of  the  year. 

Precipitation,  soil,  slope,  cover,  and  temperature  are  some 
of  the  major  factors  that  affect  runoff  regionwide.  Since  these 
factors  are  highly  variable  and  appear  in  many  combinations,  the 
regional  mean  annual  runoff  ranges  from  less  than  1 inch  to  about 
120  inches  (figure  2).  These  conditions,  combined  with  the  past 
and  present  land  use,  result  in  the  loss  of  several  thousand  acre- 
feet  of  soil  annually.  Estimates  of  these  losses  are  summarized 
in  table  2. 

Erosion  from  cultivated  land,  land  disturbed  by  urban 
construction,  logged  forest  land,  and  over-grazed  pasture  and 
rangeland  is  the  source  of  much  sediment  which  greatly  reduces  the 
attraction  of  streams  and  estuaries  for  recreation,  as  well  as 
damaging  the  fishery  resource.  There  are  thousands  of  acres  of 
sand  dunes  along  the  coast,  many  of  which  have  been  stabilized, 
but  some  require  attention.  Wind  erosion  is  another  source  of 
sediment  that  pollutes  the  waters. 
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Table  2 - Generalized  Sediment  Yield  by  Cover  and  Major  Land  Use, 

The  Region 


Cover  and  Land  Use 

Area 

Sediment  Yield 

Percent 

(1,000  Acres) 

(Ac-Ft . /Year) 

Cropland 

20,803.8 

17,786 

45 

Forest  Land 

85,843.5 

9,210 

23 

Rangeland 

58,744.6 

11,153 

28 

Other  Land 

8,323.4 

1,709 

4 

Total 

173,715.3 

39,858 

100 

Source:  Derived  from  Cover  and  Land  Use  Maps  and  Generalized 


Sediment  Yield  Maps  by  subregion. 


Cropland 

Commercial  agriculture  began  in  1825.  Hudson's  Bay  Company 
cleared  and  started  farming  operations  on  2,500  acres  of  the  Cowlitz 
Prairie  in  Lewis  County,  Washington.  This  farm  provided  food  for 
settlers  along  the  Cowlitz  and  Columbia  Rivers  for  shipment  to 
California  and  Alaska. 

In  the  141  years  between  1825  and  1966,  agriculture  has 
grown  from  one  farm  with  2,500  acres  to  almost  135,000  farm  units 
with  just  under  21  million  acres  of  cropland  (table  3).  Varieties 
of  crops  grown  have  increased  from  a few  staples  and  vegetables  to 
a balanced  variety  of  hay,  pasture,  grain,  livestock,  dairying, 
fruit,  nuts,  row  crops,  grass  seed,  peppermint,  hops,  vegetables, 
and  a large  number  of  other  crops. 

Farming  is  a flourishing  industry  because  of  favorable  soils, 
climate,  and  markets.  Although  the  region  is  generally  mountainous, 
there  are  extensive  additional  areas  of  bottomlands , benches,  and 
uplands  with  excellent  soils  suitable  for  crop  production.  Only 
about  58  percent  of  these  lands  are  presently  in  cropland. 

In  the  coastal  area,  dairying  is  the  principal  source  of 
farm  income,  with  beef  production  second.  Cranberries,  blue  berries, 
lilies,  and  nursery  crops,  such  as  rhododendrens  and  azaleas,  are 
important  crops  in  some  areas . 

In  the  interior  valleys  of  western  Oregon  and  Washington, 
the  largest  variety  of  crops  is  grown.  These  include  tree  fruits, 
nuts,  caneberries,  strawberries,  sweet  corn,  green  beans,  vegetables , 
hay,  pasture,  and  many  others. 

East  of  the  Cascades,  a large  portion  of  the  cropland  is 
devoted  to  forage  production.  There  are  also  large  acreages  in 
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Table  3 - Cropland  Area  in  Farm  Units,  The  Region,  1966 


Subregion 

Number 

of  Farms 

Cropland 

Average 

Cropland/Farm 

(1,000  acres) 

(acres) 

1 

12,258 

1,552.1 

127 

2 

9,806 

3,308.8 

337 

3 

6,832 

686.3 

100 

4 

17,723 

3,781.3 

213 

5 

13,395 

1,628.9 

122 

6 

7,719 

3,077.8 

399 

7 

9,011 

3,570.6 

396 

8 

5,390 

201.1 

37 

9 

21,987 

1,456.1 

66 

10 

11,886 

584.8 

49 

11 

18,576 

591.0 

32 

12 

403 

365.0 

906 

Total 

134,986 

20,803.8 

154 

Source:  Soil 

Conservation  Service  C-NPRBS  Data. 

Table  4 

- Dryland  Crops,  The  Region, 

1966 

Sub-  Dry  Crop-  Field  Specialty 


region 

land  Area 

Forage 

Grain 

Fallow 

Seed 

Crops!./  5 Other 

1 

1,087.5 

506.0 

(1,000 

304.9 

acres) 

146.8 

129.8 

2 

2,601.9 

162.5 

1,280.7 

1,158.7 

- 

- 

- 

3 

196.3 

0.3 

98.0 

98.0 

- 

- 

- 

4 

1,370.9 

160.5 

634.3 

576.1 

- 

- 

- 

5 

207.9 

135.0 

41.2 

31.7 

- 

- 

- 

6 

2,810.0 

192.7 

1,589.2 

597.2 

17.0 

333.7 

80.2 

7 

3,045.2 

194.1 

1,422.3 

1,322.1 

- 

100.1 

6.6 

8 

183.8 

178.2 

1.5 

- 

1.0 

- 

3.1 

9 

1,212.1 

344.1 

528.1 

- 

269.2 

- 

70.7 

10 

409.6 

394.7 

8.2 

- 

- 

- 

6.7 

11 

499.5 

392.5 

12.7 

32.0 

- 

- 

62.3 

12 

47.8 

29.9 

8.4 

8.3 

1.2 

- 

- 

Total 

13,672.5 

2,690.5 

5,929.5 

3,970.9 

288.4 

433.8 

359.4 

1/  Close  growing  field  crops. 

Source:  Appendix  IV,  Land  § Mineral  Resources. 


small  grain,  potatoes,  sugar  beets  and  fruit  with  lesser  acreages 
of  mint,  vegetables,  and  others.  Cropping  patterns  by  subregions 
are  shown  in  tables  4 and  5. 


Table  5 - Irrigated  Crops,  The  Region  1966 


Sub- 

Irri .Crop- 

Fruit 

Row 

Specialty 

region 

land  Area 

Forage 

Grain 

Seed 

§ Nuts 

Crops 

§ Other 

1000  Acres 

1 

464.6 

391.8 

40.0 

-- 

-- 

-- 

32.8 

2 

706.9 

331.2 

134.5 

-- 

67.4 

79.4 

94.4 

3 

490.0 

116.0 

59.2 

-- 

146.3 

91.8 

76.7 

4 

2,410.4 

1,052.3 

667.8 

2.4 

-- 

684.7 

3.2 

5 

1,421.0 

812.1 

192.4 

4.0 

10.9 

397.6 

4.0 

6 

267.8 

204.1 

43.1 

5.9 

-- 

5.3 

9.4 

7 

525.4 

414.1 

28.0 

-- 

33.2 

42.0 

8.1 

8 

17.3 

11.4 

-- 

-- 

0.6 

2.9 

2.4 

9 

244.0 

90.5 

6.9 

7.0 

15.7 

48.1 

75.8 

10 

175.2 

144.9 

13.1 

-- 

-- 

-- 

17.2 

11 

91.5 

80.0 

0.5 

-- 

3.7 

7.3 

-- 

1 ' 12 

317.2 

300.0 

17.2 

-- 

-- 

-- 

-- 

Total 

7,131.3 

3,948.4 

1202.7 

19.3 

277.8 

1359.1 

324.0 

Source:  Appendix  IV,  Land  and  Mineral  Resources 


Watershed  Protection 


In  many  areas  soil  erosion  and  excessive  runoff  have  been 
controlled  through  the  use  of  land  treatment  measures  and  other 
improvements.  In  1954,  Congress  gave  assistance  to  these  local 
groups  by  enacting  the  Watershed  Protection  and  Flood  Prevention 
Act  (P.L.  566).  This  act  provides  for  Federal  assistance  to 
authorized  organizations  to  carry  out,  maintain,  and  operate  works 
of  improvement  for  flood  prevention  and  for  the  conservation, 
development,  utilization,  and  disposal  of  water  in  watersheds  or 
subwatersheds  of  250,000  acres  or  less. 

Improvement  work  on  watershed  projects  includes  land  treat- 
ment and  structural  measures.  Land  treatment  measures,  the  basic 
elements  of  watershed  projects,  are  planned,  installed,  and 
maintained  on  privately  owned  land  by  individuals  and  groups  or  by 
local  organizations.  These  measures  protect  and  improve  the  soil 
and  water  resources  of  individual  farms  and  ranches  and,  at  the 
same  time,  provide  the  highest  feasible  degree  of  runoff  retardation, 
sediment  control,  and  water  management. 


Water  Conservation 

The  major  water  conservation  problems  are  primarily  of  three 
kinds:  excess,  shortage,  and  quality,  and  are  related  to  the  annual 
precipitation  and  its  seasonal  distribution.  Since  most  of  the 
precipitation  is  received  in  the  winter,  streamflows  are  at  their 
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Table  6 - Water  Conservation  Practices  Applied  on  Cropland, 
The  Region,  1966 


Water 

Water 

Irrigation 

Surface 

Sprinkler 

Irrigat 

Sub- 

Control 

Storage 

Conveyance 

Irrigation 

Irrigation 

Land 

Water 

region 

Facilities 

No. 

Facilities 

No. 

Facilities 

Miles 

Systems 

No. 

Systems 

To. — 

Shaping 

1000 

Managem 

1000 

Acres 

Acres 

1 

. 927 

295 

3,219 

813 

2,620 

5 

99 

2 

10,534 

87 

2,575 

1,812 

6,274 

152 

160 

3 

7,879 

in 

5,936 

3,883 

1,784 

156 

176 

4 

79,130 

127 

12,320 

1,780 

2,200 

461 

842 

5 

34,841 

182 

10,334 

1,855 

674 

363 

238 

6 

4,337 

48 

749 

4,730 

1,550 

43 

49 

7 

23,219 

106 

S ,083 

1,988 

1,806 

104 

113 

8 

717 

36 

9 

-- 

504 

2 

10 

9 

57 

244 

36 

-- 

3,185 

40 

140 

10 

1 ,934 

264 

407 

2,787 

1,586 

38 

39 

11 

286 

162 

18 

-- 

2,213 

8 

19 

12 

3,480 

47 

1,560 

7,800 

127 

41 

16 

Total 

167,341 

1,709 

4^ , 246 

27 .448 

24 ,523 

1,413 

1,901 

Source:  USDA,  Soil  Conservation  Service  Data 


highest  in  the  late  winter  and  early  spring  and  at  their  lowest  in 
late  summer  and  early  fall,  when  soils  are  very  dry  and  the  needs 
for  agricultural,  industrial,  domestic,  and  other  purposes  are  the 
greatest.  Water  quality  is  poorest  during  the  dry  summer  periods. 

In  the  coastal  area,  irrigation  has  developed  more  slowly 
than  in  other  areas.  On  the  average,  about  70  percent  of  the 
moisture  needed  by  plants  is  supplied  by  rainfall.  In  about  one 
out  of  7 years  there  is  enough  precipitation  without  irrigation. 


In  the  interior  valleys  of  western  Oregon  and  Washington, 
irrigation  is  not  essential  for  most  crops  but  is  profitable  for 
most  crops  through  increased  yields  and  higher  quality. 


Irrigation  west  of  the  Cascades  was  not  significant  until 
the  mid-1940's,  when  aluminum  pipe  and  improved  sprinkler  systems 
became  available.  East  of  the  Cascades,  irrigation  is  necessary 
to  produce  most  crops  and  is  essential  in  areas  with  less  than  10 
inches  of  precipitation  and  has  developed  along  with  agriculture. 

About  45  percent  (3.2  million  acres)  of  the  irrigated  crop- 
land has  delivery  and  distribution  systems  capable  of  properly 
supplying  and  applying  irrigation  water.  However,  only  about  1.9 
million  acres  are  managed  with  acceptable  efficiency.  Many  practices 
and  management  techniques  have  been  applied  to  improve  efficiencies 
(table  6).  More  than  1.8  million  acres  of  irrigated  cropland  are 
short  of  irrigation  water  during  mid  and  late  summer  periods.  The 
availability  of  water  and  the  amount  and  type  of  irrigation  systems 
are  shown  in  table  7. 


16 


r ■ i 


Table  7 - Water  Availability  and  Irripation  Methods,  The  Region,  1966 


Sub- 

Irrigated 

Water  Source 

Water 

Supply 

Appl i cat  ion 

Method 

region 

Cropland  1/ 

Stream 

Ground 

Reservoir 
1000 

Adequate 
Acres 

Inadequate 

Sprinkler 

Surface 

i 

464.6 

310.0 

41.3 

113.3 

275.0 

189.6 

138.0 

326.6 

2 

706.9 

96.0 

55.4 

555.5 

670.4 

36.5 

310.7 

396.2 

3 

490.0 

261.6 

17.4 

211.0 

387.0 

103.0 

98.8 

391.2 

4 

2,410.4 

599.5 

654.2 

1,156.7 

1,955.4 

457.0 

464.6 

1,945.8 

s 

1,421.0 

581 .5 

65.9 

773.6 

1,040.0 

381.0 

115.2 

1,305.8 

6 

267.8 

221.0 

10.3 

36 . 5 

144.7 

123.1 

78.5 

189.3 

7 

525.4 

341.6 

42.4 

141.4 

282.5 

242.9 

123.9 

401.5 

8 

17.3 

12.8 

4.4 

0.1 

15.9 

1.4 

17.3 

-- 

9 

244.0 

117.2 

100.0 

26.8 

223.4 

20.6 

240.1 

3.9 

10 

175.2 

105.6 

6.5 

63.1 

129.6 

43.6 

66 . 5 

108.7 

11 

91.5 

55.2 

34.7 

1.6 

91.5 

-- 

90.4 

1.1 

12 

317.2 

278.6 

14.1 

24.5 

47.7 

269.5 

5.6 

311.6 

Total 

7,131.3 

2,980.6 

1 ,04b. 6 

3,104.1 

5,261.1 

1,870.2 

1,749.6 

5,381.7 

_1/  Approximately  97  percent  of  Irrigated  Area,  Appendix  IX,  Irrigation 
Source:  Soil  Conservation  Service  C-XPRBS  Data 


Storage  ponds  and  reservoirs  have  been  used  for  a long  time 
to  store  flood  waters  for  later  use.  In  the  region,  28,790  storage 
structures  have  been  constructed  on  private  land  for  multiple- 
purposes  such  as  1,709  ponds  for  irrigation,  13,707  for  domestic 
uses  (stockwater,  fish,  fire  protection,  and  wildlife),  and  12,921 
for  irrigation  water  regulation. 

On  dry  cropland,  a number  of  measures  are  installed  for 
conserving  the  limited  supply  of  natural  moisture;  they  also  provide 
erosion  control.  Some  of  these  practices  are  stripcropping,  stubble 
mulching,  diversion  terraces,  and  subsoiling. 


Drainage 

Draining  the  land  to  allow  its  continued  cropping  has  been 
undertaken  since  the  earliest  farming  began.  Early  settlers  used 
hand-dug  ditches  to  drain  surface  water  from  wet  areas.  Tile  drains 
had  been  installed  before  1900  and  covered  wooden  drains  were  used 
before  this  in  the  Willamette  Valley. 

More  than  2.5  million  acres  of  cropland  have  a wetness  or 
drainage  problem.  This  acreage  is  about  equally  divided  between 
the  humid  area  west  of  the  Cascade  Range  and  the  arid  area  to  the 
east.  The  cropland  areas  with  a wetness  problem  are  presented  in 
table  8 by  subregion  and  capability  class. 
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Temporary  irrigation  water  conveyance  systems  require  extra  labor , increase  farm  costs , and 
reduce  efficiency . (SCS  0-1068-10) 

The  wet  cropland  classes  are  defined  as  follows: 

II  - Soils  having  some  water  limitations  with  a slight 

reduction  in  the  choice  of  plants  or  requiring 
moderate  drainage  practices. 

III  - Soils  having  severe  limitations  with  a moderate 

reduction  in  the  choice  of  plants  or  requiring 
special  drainage  practices. 

IV  - Soils  that  have  a very  severe  limitation  that 

restricts  the  choice  of  plants  to  grass  or  trees 
or  requires  extensive  drainage  practices  and 
careful  management. 

An  estimated  844,000  acres  of  cropland  have  been  drained 
sufficiently  for  the  development  of  current  cropping  patterns. 
Part  of  the  remaining  1,682,700  acres  of  wet  cropland  have  drain- 
age problems,  not  particularly  serious  at  this  time  because  of 
the  type  of  crops  grown.  Drainage  practices  applied  on  cropland 
through  1966  are  shown  in  table  9. 
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Table  8 - Cropland  Areas  with  a Wetness  Problem,  The  Region,  1966 


Capability  Class 

Sub region 

11 

III 

IV 

Total 

(1 

,000  acres) 

1 

54 

38 

76 

168 

2 

30 

52 

25 

107 

3 

42 

42 

29 

113 

4 

14 

147 

235 

396 

5 

82 

91 

9 

182 

6 

1 

89 

61 

151 

7 

- 

13 

45 

58 

8 

86 

2 

- 

88 

9 

159 

133 

128 

420 

10 

52 

46 

94 

192 

11 

261 

187 

70 

518 

12 

3 

102 

29 

134 

Total 

784 

942 

801 

2,527 

Source:  Soil  Conservation  Service, 

C-NPRBS  Data. 

Table  9 

- Drainage  Practices 
The  Region, 

Applied 

1966 

to  Cropland, 

Subregion 

Drainage  Conduits 

Drainage  Structure 

(Mi les) 

(Number) 

1 

983 

109 

2 

914 

254 

3 

1,690 

858 

4 

226 

27 

5 

628 

358 

6 

1,189 

73 

7 

606 

378 

8 

1,505 

401 

9 

7,167 

342 

10 

1 ,506 

401 

11 

2,445 

274 

12 

243 

2 

Total 

19,102 

3,477 

Source:  Soil  Conservation  Service  Data. 
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Poorly  drained  soils  restrict  land  use  to  salt  tolerant  grasses  and  other  lou  income  producing 
crops.  (SCS  1-2741-16) 


Drainage  problems  in  the  humid  areas  of  western  Oregon  and 
Washington  are  mostly  from  excess  precipitation  and  seepage  on 
slowly  permeable  bottomland  and  benchland  soils.  Both  surface  and 
subsurface  drainage  are  important  in  this  part  of  the  region. 


Drainage  problems  in  the  areas  east  of  the  Cascade  Range 
are  mostly  from  irrigation  water  associated  with  poor  water  manage- 
ment or  canal  seepage.  The  results  range  from  lowered  productivity 
to  abandonment  for  cropland  use,  and  may  also  contribute  to  the 
accumulation  of  toxic  salts. 


Certain  dry  cropland  areas  have  drainage  problems  in  the 
form  of  hillside  seeps,  wet  areas  at  the  toe  of  slopes,  and  small 
areas  with  perched  water  tables. 


Poorly  drained  soils  reduce  crop  production  in  several  ways 


Evaporation  lowers  soil  temperature.  Also,  wet  soil 
requires  more  heat  to  warm  than  does  dry  soil,  because 
of  the  high  specific  heat  of  water  as  compared  to  that 
of  soil.  Thus,  the  growing  season  is  shortened. 


2.  Saturation  and  surface  ponding  stops  air  circulation 
in  the  soil  and  prevents  bacterial  activity. 

3.  Certain  plant  diseases  and  parasites  are  encouraged. 

4.  A high  water  table  limits  root  penetration. 

5.  Soil  structure  is  adversely  affected  and  root 
penetration  diminished. 

6.  Salts  and  alkali,  if  present  in  the  soil  or  ground 
water,  tend  to  be  concentrated  in  the  root  zone  or 
at  the  soil  surface. 

7.  Wet  spots  in  the  field  delay  farm  operations  or 
prevent  uniform  treatment. 

8.  Reduces  the  choice  of  crops. 

Erosion  S Sedimentation 

Water  erosion  problems  on  the  arable  lands  are  of  three 
types--gully , rill,  and  sheet  erosion.  These  can  occur  on  any  land 
with  insufficient  vegetative  cover,  but  it  is  more  damaging  in 
cultivated  sloping  lands  and  is  most  troublesome  in  the  wheat-fallow 
areas.  Damages  are  principally  top  soil  loss,  reduced  productivity, 
and  inconvenience  in  farm  and  ranch  operations. 

Although  there  are  exceptions,  severe  bank  erosion  is  spotty 
and  usually  occurs  as  the  result  of  acute  channel  curvature  or 
gravel  bars  deflecting  currents.  It  is  serious  to  individual  land- 
owners,  especially  along  the  main  rivers  because  the  problems  are 
large  in  relation  to  the  resources  available  to  prevent  or  control 
them. 

Scour  erosion  by  overflowing  floodwaters  can  cause  serious 
damage  to  fields  unprotected  by  vegetation.  This  type  of  damage 
occurs  generally  near  the  main  rivers  during  the  larger  floods. 

Table  10  shows,  by  subregion,  the  cropland  acreage  susceptible  to 
erosion . 

Erosion  potential  by  capability  classes  is  defined  as  follows: 

II  - Soils  having  some  limitations  that  reduce  the 
choice  of  crops  grown  or  require  moderate  application 
of  practices  to  prevent  erosion. 

III  - Soils  having  severe  limitations  that  reduce  the  choice 
of  crops  grown  or  require  special  erosion  control 
practices . 


21 


f 1 


Table  10  - Cropland  Areas  with  an  Erosion  Potential 
by  Capability  Class,  The  Region,  1966 


Subregion 

IT 

III 

1000 

IV 

Acres 

Total 

1 

74 

255 

963 

1,292 

2 

385 

1,825 

313 

2,523 

3 

97 

187 

213 

497 

4 

371 

1,445 

387 

2,203 

5 

202 

366 

295 

863 

6 

308 

1,803 

550 

2,661 

7 

93 

739 

1,199 

2,031 

8 

47 

14 

1 

62 

9 

146 

274 

300 

720 

10 

69 

133 

395 

597 

11 

-- 

43 

251 

294 

12 

8 

25 

49 

82 

Total 

1,800 

7,109 

4,916 

13,825 

Source:  Soil  Conservation  Service,  C-NPRBS  Data 


IV  - Soils  having  very  severe  limitations  that  limit  the 
choice  of  crops  to  grass  and  trees  unless  extensive 
use  is  made  of  erosion  control  practices  and  careful 
management  is  exercised. 

Erosion  varies  with  soil  condition,  cover,  and  precipitation. 
Most  of  the  eroded  material  is  deposited  in  the  same  field  from  which 
it  erodes.  However,  part  of  the  sediment,  including  expensive 
items  such  as  fertilizers,  seeds,  herbicides,  and  insecticides,  is 
deposited  in  roadside  ditches,  culverts,  canals,  and  natural 
streams  that  must  be  removed  at  considerable  expense. 

Sedimentation  is  one  of  the  most  serious  seasonal  problems 
of  water  quality.  Soil  conservation  practices  and  changes  in  land 
use  are  important  means  of  reducing  the  sediment  loads  transported 
by  our  streams.  Proper  land  treatment  practices  applied  on  the 
high  sediment  producing  agricultural  lands  could  reduce  sediment 
yields  by  as  much  as  90  percent.  Structural  measures  such  as  debris 
basins  may  reduce  sediment  yields  by  an  even  higher  percentage. 

The  total  accomplishments  in  cropland  erosion  control  practices 
applied  through  1966  are  presented  in  table  11.  While  the  erosion 
problem  has  been  alleviated  on  considerable  acreage,  there  presently 
remain  5.7  million  acres  of  cropland  which  still  have  erosion 
problems  requiring  additional  attention. 
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Sedimentati o* 7 in  orchard?  reduces  yields  and  in  severe  cases  destroys  trees.  (SCS  W-1S37-8) 


TabJe  J]  - Erosion  Control  Practices  Applied  on  Cropland,  The  Region,  1966 


Sub- 

region 

Grade 

Stabilization 

Structures 

Diversions 
6 Terraces 

Field 

Wind- 

break 

Crop 

Residue 

Use 

St  ubb 1 e 
Mulch 

Grassed 

Water- 

ways 

Conservation 
Strip  Cropping 

Cropping  Systems 

Grass  and 

Legume 

Seeding 

No. 

Mi  les 

Miles 

1 

146 

42 

12 

491 

72 

5 

12 

567 

152 

2 

402 

49 

233 

1,239 

633 

3 

16 

1,488 

134 

3 

9 

10 

17 

209 

83 

1 

3 

250 

63 

4 

187 

IS 

305 

862 

233 

3 

14 

1,372 

137 

S 

1,226 

14 

9 

311 

7 

-- 

5 

5 08 

69 

6 

80 

349 

41 

1,343 

233 

7 

69 

1,120 

114 

7 

82 

866 

225 

740 

570 

29 

156 

428 

160 

8 

21 

2 

-- 

23 

-- 

14 

-- 

104 

41 

9 

13 

26 

-- 

382 

-- 

3 

-- 

555 

77 

10 

33 

28 

-- 

40 

-- 

1 

-- 

120 

95 

11 

9 

1 

32 

-- 

1 

-- 

211 

5 

12 

184 

50 

2 

32 

6 

-- 

6 

38 

24 

Total 

2,392 

1 ,451 

845 

5,704 

1 ,837 

67 

281 

6,761 

1,071 

Source:  Soil  Conservation  Service  Data 


Flooding 


Causes,  characteristics,  and  average  annual  damages  of  floods 
and  storage  and  flood  management  are  emphasized  and  described  in 
Appendix  VII,  Flood  Control.  The  emphasis  in  this  appendix,  to 
avoid  duplication,  will  be  toward  those  practices  that  are  more 
closely  related  to  the  land  and  watershed  protection. 
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In  general,  the  floods  west  of  the  Cascade  Range  occur 
during  the  winter;  they  are  frequent  and  usually  of  short  duration. 
Floods  on  the  lower  Columbia  River  and  its  major  tributaries  are 
in  late  spring  and  early  summer  (May-July),  and  they  often  last 
for  several  weeks.  Floods  in  the  remainder  of  the  region  can 
occur  anytime  during  the  winter,  spring,  or  summer.  Those  in  the 
summer  are  from  convective  storms  and  are  of  short  duration  and 
limited  extent. 

Late  spring,  summer,  and  early  fall  floods  are  devastating 
because  they  destroy  crops  as  well  as  damage  cropland.  Frequent 
flooding  often  prevents  development  and  intensive  farming. 

Most  land  and  watershed  protection  measures  have  multiple 
objectives  and  benefits.  Many  measures  listed  previously,  whose 
main  purpose  may  be  for  water  conservation  or  erosion  and  sedi- 
mentation control  such  as  water  storage  facilities,  conservation 
cropping  systems,  conservation  planting  of  all  kinds,  stripcropping, 
and  stubble  mulching  greatly  assist  in  reducing  floods  by  either 
delaying  or  reducing  runoff.  Only  the  measures  applied  whose  main 
purpose  is  flood  control  and  which  have  not  been  listed  previously 
are  shown  in  table  12  and  in  similar  tables  in  each  of  the 
subregions . 


Table  12  - Flood  Control  Measures  Applied  on  Cropland  Areas 

The  Region,  1966 


Stream 

Stream 

Channel 

Streambank 

Channel 

Dikes 

Subregion 

Improvement 

Protection 
Miles- 

Stabilization 

& Levees 

1 

124 

44 

8 

24 

2 

180 

48 

2 

4 

3 

123 

11 

21 

19 

4 

70 

20 

17 

51 

5 

157 

31 

8 

46 

6 

229 

24 

2 

21 

7 

338 

49 

3 

40 

8 

59 

136 

13 

128 

9 

265 

18 

-- 

105 

10 

311 

122 

4 

114 

11 

87 

41 

5 

273 

12 

53 

26 

1 

51 

Total 

1,996 

570 

84 

876 

Source:  Soil  Conservation  Service  Data 
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At  the  present  time,  flood  problems  exist  on  an  estimated 
2.3  million  acres.  Of  this  amount  1.6  million  are  used  for  crops. 
The  average  annual  damages  have  been  estimated  to  be  $69.1  million. 


Forest  Land 


Forests  cover  over  85  million  acres  or  nearly  50  percent  of 
the  total  land  area  in  the  Columbia-North  Pacific  Region.  Nearly 
65  percent,  largely  in  the  headwaters  and  high  mountains,  is  in 
public  ownership.  The  remaining  35  percent  is  owned  by  either  the 
forest  industry  or  small  landowners.  Of  this,  82  percent  is 
currently  classified  as  commercial  forest  land.  The  other  18  per- 
cent is  noncommercial,  either  because  it  is  found  on  adverse  sites 
or  has  been  excluded  from  timber  harvest  by  statute  or  administra- 
tive order.  The  detailed  breakdown  of  these  timber  types,  by 
ownership,  is  found  in  Appendix  IV,  Land  and  Mineral  Resources. 

Commercial  forests  constitute  a basic  resource,  vital  to  the 
economic  and  esthetic  well-being  of  the  population.  These  forests 
supply  the  raw  material  for  the  region's  forest  products  industry, 
a key  industry  that  furnishes  nearly  40  percent  of  the  total  regional 
manufacturing  employment.  The  region,  in  turn,  contains  almost  15 
percent  of  the  Nation's  wooded  areas  and  half  its  sawtimber  volume 
and,  for  the  past  10  years,  has  been  producing  almost  half  the 
Nation's  softwood  lumber. 

In  1964,  almost  21  billion  board  feet  of  timber  were  harvested 
from  the  forest  lands  of  the  region.  About  7.4  billion  board  feet 
came  from  the  national  forests,  the  13.6  billion  foot  balance  from 
other  public  and  private  lands.  This  timber  was  harvested  by  many 
combinations  of  logging  practices.  They  included  cable  and  tractor 
systems  and  even  experimental  balloons. 

Of  the  239  million  acre-feet  of  runoff  generated  in  the 
region,  87  percent,  or  205  million  acre-feet,  originate  in  forest 
areas.  Nearly  3 million  people,  representing  84  percent  of  the 
urban  population,  depend,  in  part,  on  these  forested  watersheds  as 
a source  of  their  domestic  water.  Also,  almost  30  million  acre- 
feet  are  withdrawn  annually  for  irrigation  purposes.  Many  forested 
areas  are  extensively  used  by  both  domestic  livestock  and  wildlife. 
These  areas  amount  to  nearly  29  million  acres  and  support  26  percent 
of  the  total  grazing  capacity.  The  noncommercial  juniper-grasslands 
types  are  some  of  the  better  grazing  lands  in  several  subregions. 


Forest  lands  provide  the  environment  for  a substantial 
portion  of  the  region's  outdoor  recreation,  containing  vast  areas 
for  hunting,  fishing,  camping,  sightseeing,  and  a host  of  other 
outdoor  activities.  Estimates  (1965)  indicate  that  some  43  percent 
of  the  outdoor  recreation  use  was  on  forest  land. 

Land  use  activities  usually  accelerate  erosion,  and  man's 
failure  to  recognize  the  consequences  has  led  to  serious  resource 
waste  and  depletion.  Therefore,  management  and  development  of  the 
forest  resources  must  fully  recognize  the  need  for  watershed 
protection.  Appropriate  measures  must  be  taken,  concurrent  with 
utilization,  to  maintain  or  enhance  soil  and  water  values.  At 
those  locations,  where  values  have  been  largely  neglected  in  the 
past,  rehabilitation  measures  designed  to  stabilize  soil  and  improve 
water  quality  must  be  utilized. 


Present  Watershed  Situation 


The  forested  watershed  lands  are,  with  local  exceptions, 
generally  in  a good  hydrologic  condition.  These  lands  make  up 
50  percent  of  the  total  land  area,  but  contribute  only  23  percent 
of  the  total  sediment  (table  13).  This  is  generally  true  since 
forest  lands,  with  an  undisturbed  cover  condition,  yield  less 
sediment  than  agricultural  lands  where  the  vegetative  cover  is 
disturbed  annually  by  cultivation.  Sediment  production  varies 
greatly  between  subregions.  Precipitation,  runoff,  and  soil  have 
a greater  influence  on  sediment  yields  than  the  vegetative  condi- 
tion of  the  watershed.  Thus,  the  wetter  forest  areas  produce  more 
sediment  than  the  drier  areas  if  the  vegetative  conditions  are 
equal,  because  there  is  more  runoff  to  transport  it. 

Perhaps  the  most  widespread  and  severe  land  use  impact 
results  from  timber  harvest  and  related  activities.  Soil  and 
vegetative  disturbance  associated  with  road  building  and  log 
skidding  have  in  the  past  and  continue  to  be  a threat  to  water 
quality.  Poor  management  practices  have  been  responsible  for  stream- 
flow  impairment,  unnecessary  soil  movement,  excessive  siltation 
and  general  reduction  in  water  quality.  Current  management  practices 
on  public  forest  land  consider  this  problem  and  plans  include 
measures  to  protect  the  watershed  values.  Land  management  practices 
on  private  forest  land  also  protect  watershed  values. 

Extensive  timber  access  road  systems  are  required  to 
facilitate  removal  of  timber  to  the  mills  for  processing.  These 
roads  receive  extensive  additional  uses , such  as  furnishing  access 
for  fire  control  purposes,  hunters,  fishermen,  campers,  and  other 
forest  user  activities.  To  safely  handle  both  logging  and  other 
traffic,  roads  must  be  wide  enough  to  permit  vehicles  to  pass 
safely  and  have  grades  that  permit  heavily  loaded  trucks  to  travel 


Table’ 13  - Present  Sediment  Yield,  Forest  Land 
Columbia-North  Pacific  Region 


Forest 

Land 

Non- 

forest  Land 

Total 

Acre-feet 

Acre-feet 

Acre-feet 

Subregion 

Per  Year 

Percent 

Per  Year 

Percent 

Per  Year 

COAST,  CASCADE  AND  ROCKY  MTN.  AREA 

1 

1,366 

37 

2,284 

63 

3,650 

6 

1,226 

11 

10,404 

89 

11,630 

8 

423 

79 

109 

21 

532 

9 

840 

45 

1,017 

55 

1,857 

10 

2,187 

92 

190 

8 

2,377 

11 

1,013 

63 

586 

37 

1,599 

7,055 

33 

14,590 

67 

21,645 

COLUMBIA  - SNAKE  INTERMOUNTAIN  AREA 

2 

548 

21 

2,103 

79 

2,651 

3 

202 

39 

320 

61 

522 

4 

262 

8 

2,841 

92 

3,103 

5 

575 

12 

4,360 

88 

4,935 

7 

509 

8 

5,569 

92 

6,078 

12 

59 

6 

866 

94 

925 

2,155 

12 

16,059 

88 

18,214 

REGIONAL 

, TOTAL 

9,210 

23 

30,649 

77 

39,859 

Source:  Summarized  from  subregional  maps  and  tables. 


efficiently.  High  standard  alignment  and  grade  require  rather 
extensive  earth  movement.  Even  when  properly  located  and  built, 
these  access  roads  occupy  a significant  portion  of  the  landscape. 

Although  logging  and  associated  activities  have  the  most 
significant  impact  on  forest  watersheds,  other  uses  contribute  to 
sediment  loads  if  not  carefully  administered.  Overused  recreation 
areas  become  barren,  compacted,  and  vulnerable  to  severe  erosion. 
Overgrazed  livestock  and  wildlife  ranges  are  sediment  contributors. 
The  mining  industry  adds  sediment  to  streams  during  exploration, 
development,  and  operation.  Access  roads  associated  with  powerline 
construction  through  rough,  mountainous  forest  lands  are  frequently 
steep  and,  when  poorly  drained,  result  in  water  concentration  and 
soil  movement. 


t 
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Nearly  all  land  use  activities  on  the  forested  watersheds 
can  disturb  the  vegetation  and  soil,  concentrate  water,  or  interrupt 
natural  drainage  patterns,  and  result  in  soil  loss,  water  quality 
reduction,  and  downstream  siltation.  Daily,  more  and  more  acres 
come  under  the  influence  of  these  activities  and  bring  the  signifi- 
cance of  the  role  of  watershed  protection  practices  on  present  and 
future  water  quality  more  sharply  into  focus. 

The  Coast,  Cascade,  and  Rocky  Mountain  Forest  Area  This 
timber  area,  making  up  about  45  percent  of  the  region,  includes 
that  part  west  of  the  Cascade  Mountains  in  Washington  and  Oregon 
and  most  of  northern  Idaho  and  western  Montana.  The  subregions  in 
this  area  currently  produce  the  highest  sediment  yields  from 
forested  lands  (table  13).  Over  7,000  acre- feet  of  sediment  per 
year  representing  77  percent  of  the  total  yield  from  all  forest 
land  come  from  these  subregions.  Table  14  contains  a classifica- 
tion of  the  watersheds  of  this  area  according  to  sediment  yield 
levels.  The  low  and  very  low  categories  generally  cover  areas  of 
moderate  to  high  inherent  stability  with  low  geologic  erosion. 

The  medium  to  very  high  categories  are  those  areas  yielding  higher 
levels  of  sediment  due  to  a combination  of  accelerated  land  use 
activities,  unstable  soils,  and  greater  geologic  erosion  activity 
(table  14). 


Table  14  - Present  Sediment  Yield,  Forest  Land--Coast,  Cascade 
and  Rocky  Mountain  Forest  Area,  Columbia-North  Pacific  Region 


Sediment 

Yield 

Category 

Acres 

(1,000) 

Percent 

Annual  Sediment 
Acre-feet 
Per  Square  Mile 

Yield 

Total 

Acre-feet 

Percent 

Very  low 

27,597.4 

46.0 

0.02  - 

0.1 

863 

12 

Low 

29,388.8 

49.0 

0.1 

0.2 

4,592 

65 

Medium 

2,017.1 

3.4 

0.2 

0.5 

630 

9 

High 

835.2 

1.4 

0.5 

1.5 

653 

9 

Very  high 

135.0 

.2 

1.5 

4.0 

317 

5 

Total 

59,973.5 

100.0 

7,055 

100 

Source:  Summarized  from  subregional  maps  and  tables. 


In  these  western  and  northern  subregions,  timber  is  generally 
harvested  in  clearcut  blocks.  All  merchantable  trees  are  removed 
in  one  operation.  There  are  two  principal  reasons  for  this  type  of 
management  practice:  (1)  The  tree  species  most  desirable  for  both 
quality  and  growth  characteristics  are  intolerant  to  shade  and 
cannot  be  reproduced  with  any  degree  of  dependability  without  open 
ground,  sunlight,  and  exposed  or  mineral  soil.  In  nature,  this 
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Properly  located  and  designed  timber  access  road  in  the  Pacific  Northvest.  (Forest  Service) 


When  improperly  located , access  roads  cause  a tremendous  impact  on  the  landscape.  (Forest  Service) 


Timber  harvest  cutting  blocks  typical  of  the  Cascades  area  of  the  Columbia-North  Pacific 
Region.  ( Forest  Service) 

occurred  only  after  extensive  forest  fires  or  catastrophic  wind 
storms,  when  areas  of  the  original  forests  were  destroyed.  That 
is  how  most  of  the  existing  stands  of  Douglas-fir,  lodgepole  pine, 
and  western  larch  stands  were  established.  Forest  managers  are  now 
perpetuating  these  species  through  block  cutting  old  growth  timber 
and  burning  or  mechanical  scarification  to  expose  mineral  soil  and 
induce  regeneration;  (2)  most  of  these  areas  support  heavy  volumes 
of  timber  on  steep  slopes  and  thin  soils.  Not  only  is  it  far  more 
economical  to  remove  all  the  trees  in  a small  area  or  "block,"  but 
removing  only  part  of  a stand  on  steep  slopes  with  present  logging 
systems  generally  results  in  significant  damage  to  the  remaining 
trees.  Slash  disposal  and  site  preparation  costs  under  these 
partial-cut  conditions  are  also  prohibitive  at  this  time. 

Clearcut  areas  are  generally  logged  by  utilizing  one  of  a 
variety  of  cable  systems  designed  to  handle  timber  economically 
and  to  reduce  the  amount  of  soil  movement  necessary  in  the  construc- 
tion of  tractor  skidding  roads.  The  resultant  pattern  of  the  cable 
skid  roads,  fanning  outward  as  they  spread  downhill,  also  helps  to 
disperse  runoff  over  wider  areas.  This  water  spreading  effect 
reduces  the  chance  of  gullying  by  concentrated  runoff.  Mobile 
cranes  operating  from  fixed  locations  on  the  road  sometimes  replace 
the  tall  spar  tree,  particularly  in  the  Rocky  Mountain  area  where 
the  trees  are  generally  smaller.  Here  too,  crawler  tractors  are 
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High-lead,  logging  in  the  Pacific  Northwest . (Forest  Service) 


utilized  to  salvage  scattered  dead  and  down  timber,  or  to  harvest 
clearcut  areas  when  the  terrain  permits. 

In  the  timber  felling  process,  all  trees  in  the  cutting 
area  must  be  felled.  This  includes  large,  small,  living,  and  dead 
trees.  Although  the  merchantable  logs  are  brought  in  to  the  road, 
some  debris,  snags,  and  cull  logs  are  left  behind.  They  sometimes 
plug  small  stream  channels,  causing  debris  dams  that  catch  lightly 
floating  material  and  silt.  Such  plugs  frequently  wash  out  during 
periods  of  high  runoff,  causing  severe  downstream  damage.  This  is 
also  detrimental  to  fishery  values,  especially  if  the  channels  are 
used  for  spawning  purposes.  Removal  of  this  debris  constitutes  an 
important  phase  of  the  yarding  and  cleanup  operation. 


The  Columbia-Snake  Intermountain  Forest  Area  This  timber 
area  covers  that  part  of  the  region  east  of  the  Cascade  Mountains 
in  central  Washington  and  Oregon  and  the  Snake  River  Plains  in 
southern  Idaho.  The  2,155  acre-feet  of  sediment  per  year  represent 
23  percent  of  all  sediment  contributed  by  the  forest  land.  Lower 
precipitation  levels,  less  runoff,  and  more  moderate  terrain  are 
the  primary  reasons  for  the  lower  erosion  rate.  However,  high 
intensity  summer  storms  can  cause  high  yields  of  short  duration. 
Table  15  classifies  the  area  according  to  sediment  yield  levels. 


Skidding  in  the  Northern  Rooky  Mountains.  (Forest  Service) 


Table  15  - Present  Sediment  Yield,  Forest  Land,  Columbia-Snake 
Intermountain  Forest  Area,  Columbia-North  Pacific  Region 


Sediment 

Yield 

Acres 

Annual 

Acre 

Sediment 

-feet 

Yield 

Total 

Category 

(1,000) 

Percent 

Per  Sqi 

u are 

Mile 

Acre-feet 

Percent 

Very  low 

16,555.5 

64.0 

0.02 

0.1 

517 

24 

Low 

8,323.2 

32.1 

0.1 

- 

0.2 

1,300 

60 

Medium 

969.5 

3.7 

0.2 

- 

0.5 

303 

15 

High 

10.9 

.1 

0.5 

- 

1.5 

9 

- 

Very  high 
Total 

10.9 

25,870.0 

.1 

100.0 

1.5 

4.0 

26 

2,155 

1 

100 

Source : 

Summarized 

from  subregional  maps 

and  tables. 

Ponderosa  pine  is  the  predominant  timber  species  found  in 
this  area  and  grows  in  relatively  sparse  stands  on  moderate  topog- 
raphy. Because  of  uneven-aged  stand  conditions,  most  of  the  timber 
is  harvested  by  a tree  selection,  partial-cut  method.  Individual 
trees  or  groups  of  trees  are  marked,  felled  and  usually  skidded  to 
truck  roads  by  crawler  tractor  or  mobile  yarder. 
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Since  timber  stands  are  open  and  topography  is  generally 
not  too  steep,  crawler  tractors  and  mobile  yarders  can  safely  be 
used.  Where  the  slopes  are  steeper,  the  tractors  are  replaced  by 
mobile  cranes.  These  require  a more  extensive  spur  road  system, 
but  total  ground  disturbance  is  about  the  same. 


Generally,  the  problems  associated  with  the  timber  harvest, 
whether  using  the  cable  or  tractor  system,  are  similar.  All  cause 
additional  surface  disturbance  through  road  construction  and  log 
movement,  add  debris  in  stream  channels,  and  may  cause  marked 
increases  in  stream  water  temperatures. 


Watershed  Protection  Practices 

Protection  practices  are  used  in  conjunction  with  on-going 
forest  land  uses,  whether  for  timber  harvest,  grazing,  recreation, 
or  other  purposes.  The  extent  to  which  these  practices  are  employed 
during  and  after  a particular  use  depends  largely  on  the  short  and 
long  range  management  goals  of  the  various  landowners . 


Public  Forest  Lands  The  public  forests,  principally  the 
national  forest,  Public  Domain,  and  State  lands  are  almost  always 
managed  according  to  multiple  use  principles.  This  means  that  a 
resource,  such  as  timber,  can  be  utilized,  but  not  at  the  expense 
of  other  resources,  such  as  water.  Accordingly,  certain  practices 
designed  to  protect  the  water  resource  are  required  as  standard 
operating  procedures  in  timber  harvest  operations. 

As  part  of  the  timber  harvest  operation,  soil  disturbance 
is  kept  to  a minimum  and  disturbed  areas  left  in  a stable  condition. 
This  involves  construction  of  cross -drains  or  water  bars  on  skid 
trails,  fire  trails,  and  temporary  roads,  designed  to  redistribute 
surface  runoff  and  prevent  gullying  and  soil  movement.  These  trails 
and  roads  are  seeded  to  grass  to  further  stabilize  exposed  soil. 

To  minimize  soil  movement,  tractor  skidj-oad  grades  should  not  be 
steeper  than  25  percent. 

Restrictions  on  harvest  activities  to  protect  soil  and  water 
resources  include  such  requirements  as  prohibiting  the  falling  and 
yarding  of  timber  across  live  streams,  restricting  tractor  opera- 
tions within  specified  distance  of  live  streams  and  in  the  crossing 
of  live  streams  without  temporary  bridges.  Debris  accidentally 
falling  in  streams  is  removed  as  the  operations  progress.  In  areas 
where  these  streams  support  anadromous  or  native  fish  populations, 
a strip  of  timber  is  left  unharvested  along  the  streambank  to  keep 
falling  and  yarding  operations  away  from  the  watercourse.  The 
timber's  shading  effect  helps  to  maintain  lower  stream  temperatures 
which  are  necessary  for  fish  survival.  This  practice  also  benefits 
the  recreationist  by  maintaining  a pleasing  environment. 
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Harvest  unit  layout  that  allots  for  streanside  protection , Note  the  tirnber  strips  along  this 
anadromous  fish  stream.  (Forest  Service) 


The  same  protective  considerations  apply  to  access  road 
construction,  which  is  the  source  of  a significant  amount  of  the 
total  sediment  occurring  from  forest  lands.  Road  locations  and 
standards  are  designed  to  minimize  soil  movement.  Grades  are 
limited,  cut  and  fill  slopes  mulched  and  seeded,  culverts  required 
at  specified  intervals,  and  gravel  surfacing  required  on  most 
system  roads.  Maintenance  activities  such  as  surface  blading, 
ditch  clearance,  and  culvert  cleaning  are  a vital  part  of  good 
watershed  management  and  protection. 


Another  practice  related  to  watershed  protection  is  the 
disposal  of  slash  following  logging.  Some  slash  is  simply  scattered; 
however,  most  is  burned.  Either  method  reduces  both  the  fire  hazard 
and  risk  of  insect  buildup.  Scattered  slash  also  acts  as  a mulch 
while  returning  organic  matter  to  the  soil. 


On  other  public  forest  lands,  most  of  the  recommended 
measures  are  either  presently  being  applied  or  are  being  introduced. 
Although  little  seeding  and  mulching  are  presently  done  on  Public 
Domain  or  State  logging  roads,  these  practices  are  beginning  to  be 
applied  in  critical  areas.  Certain  main-line  haul  roads  on  the  Oregon 
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and  California  revested  railroad  grant  lands  in  western  Oregon  are 
being  paved  to  reduce  sediment  loss  from  the  roadbed.  Seeding  of 
burned  areas  is  presently  undertaken,  but  this  type  of  work  is  just 
getting  underway  on  logged-over  lands.  Stream  clearance  work  is 
conducted  on  nearly  all  public  forest  lands,  particularly  where  an 
anadromous  fishery  resource  is  involved. 

Private  Forest  Lands  Larger  industrial  forest  landowners 
seldom  employ  measures  designed  specifically  for  watershed  protec- 
tion. However,  watershed  benefits  do  accrue  as  byproducts  of  the 
general  forest  utilization.  For  example,  road  grades  are  kept  to 
reasonable  levels,  not  only  to  protect  the  soil  and  water  but  also 
to  reduce  log  transport  and  road  maintenance  costs.  Culverts  are 
used  primarily  to  protect  road  investments  and  surfacing  is  used 
to  reduce  hauling  costs  and  extend  the  hauling  season.  Although 
not  specifically  designed  to  protect  watershed  values,  these 
measures  do  reduce  erosion. 

The  "Cooperative  Forest  Management  Programs"  and  the 
"Agricultural  Conservation  Program"  are  used  to  provide  small  wood- 
land owners  with  technical  and  financial  assistance  in  forest  land 
management.  The  former  operated  under  the  general  direction  of 
the  State  Forester's  Office  provides  technical  advice  on  forest 
management  problems  and  provides  services  and  inspection  for  the 
ACP  forest  practices.  The  Department  of  Agriculture's  Agricultural 
Conservation  Program  shares  about  50  percent  of  the  cost  with  the 
small  forest  landowner  on  such  forest  management  oractices  as  tree 
planting,  seeding,  stand  improvement,  and  others.  Critical-eroding- 
area  treatment  can  also  be  applied  on  private  forest  lands  under 
the  Watershed  Protection  § Flood  Prevention  Act,  Public  Law  566. 

The  economic  benefits  of  some  watershed  protection  practices  are 
long  term  and  produce  no  immediate  cash  returns.  Accordingly  they 
are  given  low  priority  for  investment . 

The  average  annual  acreage  now  treated  during  and  after 
timber  harvest  operations  on  both  public  and  private  forest  lands 
is  shown  in  table  16. 
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An  example  of  some  of  the  never  equipment  used  to  seed  and  mulch  forest  roadside  areas  in  the 
region.  (Forest  Service ) 


Average  Annual  Timber  Harvest  Activity 
Columbia-North  Pacific  Region 


Unit 

Public 

Private 

Total 

Harvest  Area 

Ac. 

459,000 

385,500 

844,500 

Area  Reforested  1/ 

Ac. 

247,400 

176,700 

424,100 

Slash  Disposal  Area 

Ac. 

236,000 

90,000 

326,000 

Disturbed  Area  Treated  2/ 

Ac. 

37,900 

37,900 

Harvest  Road  Required 

Mi  . 

2,525 

2,375 

4,900 

Harvest  Road  Treated  3/ 

Mi. 

1,860 

170 

2,030 

1/  Includes  planting,  seeding  and  site  preparation.  Balance 
adequately  stocked  or  requires  no  regeneration  work. 

2/  Includes  seeding,  mulching,  debris  removal,  and  cross- 
draining skidroads  and  logging  areas. 

3/  Cut  and  fill  stabilization  only. 
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Watershed  Rehabilitation  Practices 


Public  Lands  Watershed  rehabilitation  programs  are 
generally  directed  toward  repair  of  damage  resulting  from  early 
day  utilization  of  a single  resource  by  interests  that  placed 
little  value  on  associated  resources.  Less  frequently,  restoration 
programs  are  directed  toward  reduction  of  sediment  from  natural 
causes  such  as  eroding  streambanks  or  landslide  activity. 

Present  practices  utilized  to  repair  damage  from  manmade 
and  natural  causes  include  installation  of  gabions,  cross-draining 
abandoned  roads  and  trails,  installation  of  debris  basins  and  gully 
plugs,  terracing  or  contour  trenching  and  furrowing,  debris  removal, 
and  numerous  revegetation  measures.  In  restoring  areas  of  mining 
activity,  leveling  and  revegetation  are  the  common  practice. 

In  addition,  certain  land  treatment  practices  are  conducted 
periodically  on  areas  adjacent  to  hydroelectric,  flood  control, 
and  irrigation  storage  projects.  These  include  soil  and  stream 
channel  stabilization  work,  snag  and  stump  removal,  and  reservoir 
sweeping.  The  stabilization  measures  reduce  sediment  moving  into 
the  reservoir,  thus  extending  its  effective  life  while  snag,  stump, 
and  debris  removal  enhance  its  recreational  value. 

Areas  contributing  sediment  on  public  forest  lands  are  being 
restored  as  rapidly  as  funds  permit.  Table  17  lists  the  present 
average  annual  watershed  rehabilitation  work  conducted  on  these 
areas;  but,  except  as  noted,  does  not  include  on-going  work  generated 
by  current  timber  sale  activities  nor  current  fire  rehabilitation. 


Table  17  - Average  Annual  Accomplishment 
Watershed  Rehabilitation  Practices,  Public  Forest  Land, 
Columbia-North  Pacific  Region 


Practice 

Unit 

National 
Forest  2/ 

Pub  lie 
Domain 

Indian 

Lands 

State 
Lands  3/ 

Sheet  Erosion  Control 

Ac. 

7,095 

1,505 

7,580 

Gully  Stabilization 

Mi. 

248 

-- 

-- 

-- 

Stream  Clearance  § 

Mi. 

435 

37 

68 

13 

Stabilization 

Existing  Road  5 Trail 

Mi. 

1,423 

69 

245 

26 

Rehabilitation  4/ 

Reservoir  Protection 

Ac . 

13,355 

-- 

-- 

1/  Average  of  period  1964-66. 

2/  Accomplishment  to  date  principally  on  active  timber  sale  areas 


(tab le  16) . 

3/  Includes  abandoned  roads. 

Source:  Data  furnished  by  agency  as  listed. 
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Wildfire,  as  opposed  to  controlled  slash  disposal,  can  be 
a serious  impact  on  forest  areas.  To  reduce  the  opportunity  for 
subsequent  erosion,  burn  rehabilitation  is  undertaken  immediately 
following  suppression  action.  This  work  generally  consists  of  re- 
vegetation by  seeding  or  tree  planting,  snag  falling,  stream  clean- 
out, and  a host  of  other  rehabilitation  practices.  Fire  control 
lines,  for  example,  are  cross-drained  as  a part  of  the  fire 
suppression  job.  This  is  the  case  whether  they  are  constructed  by 
hand  or  by  bulldozer.  This  work  is  considered  nonrecurrent. 
However,  since  it  varies  greatly  from  year  to  year,  depending  on 
the  fire  season,  the  accomplishment  is  not  annual  in  nature  and 
therefore  not  included  in  table  17. 


Private  Lands  Because  of  heavier  harvesting  on  private 
lands,  they  probably  were  responsible  for  more  watershed  damage 
than  public  lands.  Also,  administrative  controls  finally  instituted 
on  public  lands  did  not  affect  private  land  operations.  While  less 
effective  practices  were  recognized  and  stopped  on  public  lands  and 
funds  appropriated  to  restore  damaged  areas,  these  practices  often 
continued  on  private  land.  In  addition,  there  was  little  interest 
to  repair  damaged  private  lands  nor  legislation  requiring  protective 
measures.  Sometimes  these  areas  are  left  to  heal  naturally  and  in 
the  meantime  continue  to  contribute  a significant  amount  of  sediment 
to  the  watercourses. 

Burn  restoration  work  on  private  forest  lands  is  often 
limited  to  the  work  necessary  to  protect  the  landowner's  immediate 
property  or  interests.  Where  mixed  ownerships  are  involved,  this 
problem  becomes  extremely  complex.  Where  life  and  property  are 
threatened,  one  solution  is  the  use  of  Federal  funds  under  Section 
216  of  the  Flood  Control  Act  of  1950.  This  act  provides  cost  shar- 
ing by  Federal,  state,  and  local  governmental  agencies  with  private 
landowners  to  accomplish  this  work.  In  1967  and  1968,  the  11,000 
acre  The  Dalles  Watershed  burn  and  28,000  acres  within  the  Ardenvoir 
and  Fourth  of  July  Mtn.  burn  were  treated  to  prevent  downstream 
flooding  by  reestablishing  the  vegetative  cover  of  the  watersheds. 


Water  Yield  Improvement 

Water  yield  improvement  is  a process  of  attaining  desirable 
changes  in  stream  regimes,  water  supply  or  water  quality  through 
manipulation  of  the  environment,  land  treatment  measures,  or  other 
means.  There  are  many  ways  of  accomplishing  water  yield  improve- 
ment; the  most  economical  being  (1)  manipulation  of  vegetation  to 
reduce  evapotranspiration , (2)  manipulation  and  orientation  of 
overstory  vegetation  to  increase  snow  accumulation  and  reduce  snow- 
melt rates,  (3)  the  construction  of  artificial  barriers  to  increase 
snow  accumulation,  and  (4)  applying  land  treatment  measures 
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designed  to  increase  infiltration  rates  and  reduce  oversurface 
waterf lows . The  results  of  these  practices  may  be  measured  in 
terms  of  increased  amounts  of  water,  better  regulated  streamflows 
and  reduction  in  sedimentation.  Water  yield  improvement  practices 
conducted  on  areas  with  deep  forest  soils  having  at  least  a moder- 
ate amount  of  precipitation  usually  produce  the  greatest  effects. 

Some  potential  exists  for  improving  water  yields  in  most 
subregions.  Because  techniques  to  be  applied  to  meet  a specific 
need  must  be  tailormade  to  fit  the  precipitation  and  landscape 
characteristics,  it  is  difficult  to  generalize  the  effects  that  may 
occur.  However,  a long  history  of  research  effort  has  confirmed 
that  improvement  of  water  quantity  and  stream  regime  is  feasible 
in  certain  combinations  of  soils,  vegetation,  and  climate. 

Of  the  many  factors  affecting  streamflow,  vegetation  plays 
a significant  role  and  is  one  of  the  few  factors  that  can  be  manip- 
ulated by  man.  Accordingly,  dense  stands  of  vegetation  in  high 
precipitation  zones  lend  themselves  well  to  water  yield  improvement 
projects . 

Manipulation  of  vegetation  can  make  more  water  available 
for  streamflow  and  to  underground  aquifers  in  two  ways.  One  is 
to  reduce  evapotranspiration  by  vegetation  removal  or  converting 
from  deep-rooted  species  to  shallow-rooted  species.  Another  is  to 
change  the  pattern  of  overstory  vegetation  to  induce  snow  accumula- 
tion or  to  hasten  or  retard  snowmelt  rates,  depending  on  the 
treatment  applied. 

Cover  manipulation  opportunities  vary  greatly  between  sub- 
regions.  Table  18  lists  a few  examples  obtained  by  vegetative 
manipulation  in  some  areas  within  the  western  United  States.  The 
increases  shown  are  based  on  treatment  to  maximize  yield.  Less 
removal  of  the  vegetation  would  result  in  less  increase.  Present 
findings  indicate  these  increases  may  taper  off  considerably  after 
logging,  especially  as  the  area  is  revegetated. 


Table  18  - Water  Yield  Increases  from  Cover  Manipulation 

Western  United  States 


Area 

Vegetative  Type 

Percent  of  Increased  Runoff 

North  Idaho 

White  Pine 

32 

Colorado 

Lodgepole  Pine 

26 

Oregon  Cascades 

Douglas-fir 

40 

Arizona 

Ponderosa  Pine 

45 

1/  Potentials  are  based  on  removing  vegetation  in  a manner  that 
will  produce  maximum  water  yields. 
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Conversion  of  brush  lands  to  grass  and  conversion  of  deep- 
rooted  species  and  riparian  vegetation  to  plants  that  consume  less 
water  may  increase  water  yields.  However,  because  such  areas  are 
either  limited  in  acreage,  are  located  in  low-precipitation  zones 
with  high  evapotranspiration  rates,  or  are  areas  of  shallow  soils, 
the  potential  for  water  yield  improvement  is  not  as  great  as  in  the 
forested  areas.  Phreatophytes  (common  water-loving  plants),  even 
though  not  abundant,  consume  a proportionately  higher  amount  of 
water  than  do  other  types  of  vegetation.  Some  of  this  water  may 
be  economically  reclaimable  or  made  available  for  more  desirable 
types  of  vegetation.  Undesirable  phreatophytes  may  be  removed  by 
uprooting,  mowing  or  spraying  with  growth-retardant  chemicals.  An 
alternate  method  of  controlling  or  eliminating  them  is  to  remove 
the  water  by  draining  marshes  or  pumping  wells,  lowering  the  water 
table  to  a point  below  the  root  zone. 

Alpine  snowfields  are  an  important  source  of  summer  stream- 
flow.  Studies  have  shown  that  the  size  and  depth  of  the  snowfields 
are  related  to  the  size,  shape,  and  orientation  of  the  barrier 
behind  which  they  accumulate.  In  many  alpine  areas,  natural  snow 
catchments  are  filled  early  in  winter  and,  once  these  are  filled, 
the  windbome  snow  of  subsequent  storms  is  swept  across  the  gently 
undulating  snow  surface  to  be  deposited  in  the  timber  farther  down 
the  mountain  Artificial  barriers  can  be  constructed  at  these 
sites  to  induce  additional  drifting.  This  storage  of  water  in  high 
altitude  snowfields  rather  than  in  low-altitude  reservoirs  can 
result  in  a net  reduction  of  evaporation. 

Research  and  operational  application  of  artificial  snow 
barriers  has  indicated  that,  under  specified  conditions,  a mile  of 
snow  fence  will  cause  up  to  50  acre-feet  more  water  content  to  be 
accumulated  in  the  affected  snowpack  than  would  be  on  the  site 
normally.  Breaking  off  cornices  and  inducing  avalanches  with  sub- 
sequent accumulation  of  deep,  protected  drifts  can  also  reduce 
evaporation  losses  and  prolong  snowmelt.  One  mile  of  cornice  in 
the  Colorado  Rockies  was  estimated  to  contain  150  acre-feet  of  wate 
after  snow  had  disappeared  from  the  surrounding  areas . 

Another  water  yield  improvement  method  is  that  of  water 
spreading.  This  is  the  practice  of  divertirg  springtime  peak  flows 
to  areas  having  suitable  soil  or  other  underground  storage  capacity 
Some  water  yield  improvement  benefits  accrue  from  normal  timber 
management  practices.  The  timber  harvest  program  reduces  the  old- 
growth  canopy  by  some  800,000  acres  annually.  For  a period  of 
time  after  logging,  before  these  areas  become  fully  stocked  and 
the  root  zone  becomes  fully  occupied,  increased  streamflows  can 
be  expected  due  mainly  to  the  reduction  in  evapotranspiration. 

Normal  silvicultural  practices,  particularly  thinning,  also 
have  some  temporary  effect  on  water  yield  by  increasing  summer 
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low  flows.  Here  again,  this  increase  can  be  explained  by  reduction 
in  losses  through  evapotranspiration. 


1 


Because  forested  lands  must  be  used  for  several  purposes, 
maximizing  the  opportunities  will  seldom  be  attained.  Accordingly, 
whether  the  objective  is  extending  base  flows,  reducing  peak  flows, 
or  increasing  total  yield,  the  combined  impact  by  either  resource 
needs  and  uses  will  result  only  in  optimizing  the  resource  mix 
rather  than  achieving  the  ultimate  for  any  particular  resource  or 
use. 


Rangeland 

The  Columbia-North  Pacific  Region  has  58.7  million  acres  of 
rangeland  accounting  for  34  percent  of  the  total  land  area.  (Another 
28.9  million  acres  of  forest  land,  16  percent  of  the  region,  provides 
forage  for  domestic  livestock  use  or  has  potential  for  forage  produc- 
tion. Watershed  problems  and  practices  for  the  forest  range  are 
included  in  the  forest  land  sections  of  this  appendix.)  Sagebrush 
is  the  predominant  cover  on  37.4  million  acres  or  64  percent  of  the 
range;  17.5  million  acres  or  30  percent  is  grassland;  and  other 
brush  and  shrubs  cover  the  remaining  3.8  million  acres.  About  two- 
thirds  of  the  rangeland  is  located  in  the  Snake  River  Plains  and 
the  Harney  Basin  (Subregions  4,  5,  and  12);  another  one-fifth  is 
on  the  Columbia  Plateau  of  central  Washington  and  northeastern 
Oregon.  Rangeland  acreage  and  ownership  are  discussed  in  Appendix 
IV,  Land  and  Mineral  Resources. 

The  Federal  Government  has  jurisdiction  over  35.7  million 
acres  or  61  percent  of  all  rangeland.  This  includes  24.3  million 
acres  administered  by  the  Bureau  of  Land  Management;  6.7  million 
acres  by  the  Forest  Service;  1.6  million  acres  managed  in  trust  by 
the  Bureau  of  Indian  Affairs;  and  3.1  million  acres  by  other  Federal 
agencies.  Privately  owned  rangeland  amounts  to  19.9  million  acres 
(34  percent  of  the  total),  and  the  remaining  3.1  million  acres  are 
in  state  or  local  government  ownership. 


Watershed  Management  Objectives  and  Problems 

Rangeland  watershed  objectives  include  establishment  and 
maintenance  of  optimum  vegetation  for  watershed  protection;  control 
and  adjustment  of  livestock  and  game  use  to  the  grazing  capacity  of 
the  range,  particularly  on  critical  watershed  areas;  and  rehabili- 
tation of  damaged  watersheds. 

Problems  relate  to  both  physical  characteristics  of  the 
soil  and  plants,  and  to  the  past  and  present  use.  When  settlers 
first  occupied  major  rangeland  areas  of  the  region,  the  lands  were 
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On  eteep  slopes  such  as  this,  erosion  and  sediment  damage  will  be  eeriou8  without  irmediate 
rehabilitation  treatment.  (Bureau  of  Land  Management ) 


generally  in  excellent  condition.  Range  plant  communities  had 
evolved  without  the  presence  of  grazing  animals,  except  for  the 
relatively  small  indigenous  populations  of  Rocky  Mountain  elk 
and  American  bison,  which  placed  only  light  grazing  pressure  on 
the  range.  Completion  of  the  railroads  provided  access  to  eastern 
beef  markets  and  large  trail  herds  were  moved  into  the  region  from 
California,  Kansas,  Texas,  and  other  areas.  Desirable  range  plants 
were  overused  and,  unable  to  maintain  vigor  and  reproduce,  were 
finally  replaced  by  undesirable  weed  species.  Range  deterioration 
was  further  intensified  by  drought  and  frequent  wild  fires. 

Inferior  plant  cover  and  depleted  residues  restrict  or  retard 
moisture  infiltration  and  retention,  and  allow  soil  deterioration, 
excessive  runoff,  and  erosion. 

In  the  early  1900's,  midwestern  livestock  began  to  compete 
for  eastern  markets  and  there  was  a resulting  decline  in  livestock 
on  the  region's  rangeland.  However,  it  was  not  until  about  1930 
that  effective  control  of  livestock  use  or  range  resources  was 
begun.  Since  then,  there  has  been  a gradual  improvement  in  the 
soil  cover  through  improved  grazing  management  and  rangeland  treat- 
ment to  rehabilitate  and  protect  the  watershed.  Because  desirable 
native  range  plants  are  highly  sensitive  to  grazing  pressures,  an 
extremely  important  part  of  range  rehabilitation  projects  is  the 
introduction  of  range  species  adapted  to  the  area  and  capable  of 
maintaining  themselves  in  a grazing  environment. 
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Range  Management  One  major  problem  in  range  management  is 
the  cyclic  weather  conditions.  Most  managers  try  to  stock  for 
optimum  forage  use.  In  average  or  above  average  years,  this  stock- 
ing rate  may  provide  safe  use.  However,  during  droughts,  stockmen 
often  elect  to  overgraze  the  range  rather  than  reduce  their  herds. 

It  sometimes  requires  5 to  10  years  to  overcome  this  depletion. 

Another  management  problem  is  the  improper  balance  of 
seasonal  ranges.  In  parts  of  eastern  Oregon,  the  grazing  capacity 
of  areas  suitable  for  summer  use  is  only  half  that  of  spring  and  fall 
ranges.  In  eastern  Washington  and  southern  Idaho,  there  is  a 
serious  shortage  of  spring  range  that  has  been  partly  alleviated 
by  thousands  of  acres  of  range  seeding.  Throughout  the  region, 
there  is  a relative  shortage  of  range  suitable  for  winter  use. 
Seasonal  variations  pose  serious  management  problems  in  allocating 
grazing  use  for  optimum  safe  use  of  all  range  forage  resources. 

Proper  handling  of  livestock  to  improve  distribution  has 
required  the  development  of  a number  of  water  sources  and  construc- 
tion of  many  miles  of  fence.  This  permits  use  of  more  efficient 
grazing  systems  and  allows  exclusion  of  livestock  from  areas  that 
have  been  overgrazed,  seeded,  or  eroded.  Yet,  on  many  summer  ranges 
and  on  most  spring-fall  ranges,  especially  those  in  southern  Idaho 
and  southeastern  Oregon,  there  are  still  insufficient  or  poorly 
distributed  stock  watering  facilities.  This  causes  a concentration 
of  grazing  near  existing  watering  places,  while  forage  several 
miles  distant  is  not  adequately  utilized. 

Imbalance  of  big  game  numbers  with  forage  production  presents 
the  same  problems  as  livestock  use.  On  many  winter  ranges  and  on 
some  summer  ranges,  numbers  of  big  game  may  exceed  forage  supply, 
causing  range  deterioration.  The  needs  of  big  game»'for  forage  have 
not  been  fully  evaluated  in  estimating  grazing  capacities  for  the 
range;  there  is  direct  competition  for  forage  on  about  10  to  15 
percent  of  the  total  range  area  where  big  game  and  livestock  graze 
the  same  key  areas. 


Erosion  and  Sedimentation  Severe  accelerated  erosion  occurs 
on  some  ranges.  In  portions  of  eastern  Oregon  and  eastern  Washington, 
and  parts  of  the  Snake  River  Plains,  highly  productive  mountain 
meadows  have  been  incised  by  gullies  up  to  20  feet  in  depth.  This 
lowers  the  water  table,  which  must  be  restored  before  full  capacity 
forage  production  can  be  regained.  In  other  range  areas,  especially 
in  sandy  soils  near  the  Columbia  River  and  in  sections  of  south- 
western Idaho,  overgrazing,  recurrent  fires,  and  attempt  at 
cultivation  have  initiated  severe  wind  erosion,  causing  sand  dunes, 
lowering  the  productivity  of  the  immediate  area,  and  threatening 
adjacent  lands.  On  some  ridge  tops  in  the  Blue  Mountains  of  north- 
eastern Oregon  and  southeastern  Washington,  erosion  of  the  initially 
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shallow  soil  mantle  has  proceeded  so  far  that  the  topsoil  is  gone, 
greatly  impairing  infiltration  and  forage  productivity.  In  moun- 
tainous, granitic  areas  of  southwestern  and  central  Idaho,  erosion 
and  depletion  have  caused  the  soils  on  steep  ridges  and  south 
slopes  to  become  unstable,  producing  excessive  and  damaging  storm 
runoff  and  lowering  the  forage  productivity.  The  effect  of  erosion 
in  the  immediate  area  is  the  loss  of  soil  cover,  decreased  infil- 
tration, and  increased  damaging  runoff.  Of  perhaps  more  importance 
are  the  downstream  effects.  These  include  reduction  in  water 
quality,  damage  to  cropland,  urban  areas,  ditches,  and  roads,  and 
sediment  in  salmon  spawning  beds. 

Water  and  Range  Use  Water  is  an  important  consideration  on 
all  rangeland.  In  many  areas,  especially  the  more  mountainous  or 
hilly  locations,  water  retention  and  water  yield  values  far  exceed 
forage  production  values.  Some  ranges,  where  soils  are  derived 
from  granite  or  sandstone,  are  so  unstable  or  steep  that  even 
minimal  grazing  use  has  damaged  watershed  values.  Rangeland 
management  has  a marked  effect  on  the  water  supply,  particularly 
on  water  quality.  Effective  management  on  an  increasingly  larger 
part  of  the  range  now  contributes  both  to  good  forage  and  to  good 
water  quality  and  quantity  by  maintaining  a satisfactory  vegetation 
cover.  In  other  areas  where  livestock  and  big  game  use  have  not 
been  controlled,  cover  and  soil  conditions  continue  to  deteriorate, 
resulting  in  a decline  in  water  quality,  wider  variation  in  rates 
of  runoff,  and  more  erosion  and  sedimentation. 


Flooding  Flooding  generally  has  no  serious  adverse  effect 
directly  on  rangeland  areas.  However,  rapid  runoff  from  deterio- 
rated rangeland  contributes  substantially  to  downstream  flood 
damage.  High  water  or  spring  runoff  in  most  streams  and  rivers  is 
generally  caused  by  snowmelt  and  accompanying  spring  rains.  This 
occurs  on  main  rivers  in  the  spring  and  higher  elevation  streams 
in  early  summer.  Relatively  infrequent  but  disastrous  cloudburst 
storms  sometimes  occur  in  the  summer.  Improved  rangeland  manage- 
ment practices  and  measures  for  increased  soil  stability  can  have 
a pronounced  effect  in  reducing  flood  damage  during  these  critical 
periods  of  the  '-ear. 


Measures  and  Practices  through  1965 


Since  the  1930 's  range  rehabilitation  and  protection  work 
have  been  initiated  through  soil  stabilization  and  cover  improve- 
ment measures,  watershed  oriented  land  management  practices,  and 
development  of  water  control  structures.  Most  rangeland  measures 
and  practices  have  multiple  objectives  and  benefits.  Many  serve 
management  objectives  other  than  improving  the  watershed. 
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Measures  and  practices  completed  prior  to  1966  are  shown  on  table 
19  for  both  public  and  private  lands.  This  table  indicates  the 
purpose  of  each  reported  measure  or  practice  in  terms  of  four  major 
watershed  improvement  objectives:  (1)  drainage,  (2)  water  conserva- 
tion, (3)  erosion  and  water  quality  control,  and  (4)  flood  and 
debris  control. 


Table  19  - Rangeland  Measures  and  Practices  for  Watershed  Protection 

and  Other  Management  Purposes,  Columbia-North  Pacific  Region,  1966 


Measures  & Practices 

Units 

Lam 

1 Ownership 

Public  2/ 

Private 

Tot  al 

Cover  Improvement  f,  Soil  Stabilization 

Revegetation  (grass,  shrubs) 

Acres 

2,050,700 

1,069,300 

3,120,000 

Brush  Control 

Acres 

1,205,500 

1 ,561 ,800 

2 ,7b7 , 300 

Weed  Control 

Acres 

548,100 

517,600 

1,065,700 

Fertilizing 

Acres 

6,700 

3,800 

10,500 

Conversion  of  tree  cover  to  grass 

Acres 

5,800 

15,300 

21,100 

Contouring,  Pitting,  Furrowing 

Acres 

9.400 

3,500 

12,900 

Deep  Tillage 

Acres 

200 

200 

400 

Stream  6 Bank  Stabilization 

Ac  res 

1 ,500 

2,500 

4,000 

Waterspreading 

Acres 

3,000 

31,000 

34,000 

Irrigation 

Acres 

2,000 

4,200 

6,200 

Watershed  Oriented  Land  Management 
Pract ices 

Livestock  Control  Fences 

Miles 

177,200 

49,500 

226,700 

Reducing  Excessive  Grazing  Use 

Acres 

20,699,100 

9,599,100 

30,298,200 

Livestock  6 Game  Water  Facilities 

Number 

8,200 

13,000 

21,200 

Road  Stabilization 

Mi  les 

2,800 

NA  3/ 

NA  3/ 

Stream  Clearance 

Miles 

10 

15 

25 

Pollution  abatement 

Miles 

400 

300 

700 

Water  Control  Structures 

Ponds  & Small  Reservoirs 

Number 

5,300 

4 .400 

9,700 

Acre  Ft . 

95,000 

30,700 

125,700 

Detentions 

Number 

200 

300 

500 

Cu.  Yds. 

189,800 

191  ,000 

380,800 

Check  Dams  (Gully  Plugs) 

Number 

5,800 

7,000 

12,800 

Cu.  Yds. 

87,900 

72,000 

159,900 

Dikes 

Lin.  Ft. 

269,600 

114,000 

383,600 

Diversions 

Number 

200 

700 

900 

Cu.  Yds. 

183,800 

1 ,050,600 

1 ,234,400 

Watershed  Purposes  1/ 

(Ti  (S)  try-  (3) 


If  Most  measures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and  practices 
are  indicated  in  the  four  columns  as  follows:  Col.  1 - Drainage;  Col.  2 - Water  Conservation;  Col.  3 - Erosion 

ti  Water  Quality  Control;  Col.  4 - Flood  & Debris  Control. 

2/  Includes  Federal,  state,  county,  and  municipal  ownership. 

3/  N0t  available. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Study. 

The  major  emphasis  of  rangeland  watershed  protection  has 
been  directed  to:  (1)  increased  control  of  livestock  grazing  through 
implementation  of  scientific  range  management  plans;  (2)  fencing  and 
water  development  for  livestock  and  wildlife  to  obtain  better  graz- 
ing distribution;  (3)  revegetation  by  seeding  and  brush  control; 
and  (4)  expanded  fire  protection  programs. 

Many  of  these  past  practices  were  for  the  primary  purpose 
of  increasing  range  forage  production.  This  has  been  particularly 
true  on  the  private  range  sector  where  economies  of  operation 
prevent  the  individual  operator  from  making  a major  investment  in 
specific  broad  coverage  watershed  protection  or  rehabilitation 
unless  his  holding  is  directly  benefited.  However,  in  the  process 
of  improving  productivity,  watershed  conditions  have  generally  been 
improved. 


Cover  Improvement  and  Soil  Stabilization 


Cover  improvement 
and  soil  stabilization  practices  have  been  applied  on  about  7.0 
million  acres  of  rangeland  in  the  region  through  1965.  On  3.1 
million  acres,  grasses,  legumes,  forbs,  and  browse  species  have 
been  established  to  provide  more  ground  cover,  to  resist  erosion, 
and  to  improve  forage  conditions  for  livestock  and  wildlife. 

About  37  percent  of  the  revegetation  was  accomplished  in  Subregion 
4;  28  percent  in  Subregion  5;  12  percent  in  Subregion  12;  and 
lesser  but  significant  amounts  in  Subregions  2,  6,  and  7.  An 
estimated  20  percent  of  the  seeding  was  for  water  conservation  or 
increased  water  yields  and  35  percent  for  erosion  and  water  quality 
control.  Some  45  percent  was  for  improved  livestock  and  wildlife 
forage  production. 


Brush  was  controlled  on  an  estimated  2.8  million  acres  to 
reduce  woody  vegetation  and  replace  it  with  more  useful,  protective 
and  erosion  resistant  vegetation.  More  than  two-thirds  of  the 
brush  control  was  in  Subregions  4 and  5,  with  lesser  amounts  in 
Subregions  7 and  12.  Some  25  percent  of  the  brush  control  was  for 
improved  water  yields  or  water  conservation  and  30  percent  was  for 
erosion  and  water  quality  control;  the  remainder  was  for  improved 
forage  production. 


On  this  deteriorated  range , brush  has  been  controlled  and  the  area  is  being  plcved  for 
seeding  to  a more  useful , protective , and  erosion  resistant  cover.  (Bureau  of  Land  Management) 
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Water  has  been  spread  on  about  34,000  acres,  primarily  in 
Subregion  12,  through  the  use  of  dikes,  diversions,  and  contour 
ditches.  This  provided  better  distribution  of  surface  water  runoff 
and  infiltration.  Tree  cover  (mostly  juniper)  was  converted  to 
grass  or  shrubs  on  21,100  acres,  primarily  in  Subregion  7,  improv- 
ing the  vegetative  cover  for  forage  production  and  to  stabilize  the 
soil,  conserve  moisture,  and  reduce  excess  runoff.  Other  measures 
and  practices  for  cover  improvement  and  soil  stabilization  included 
weed  control  on  1.1  million  acres;  12,900  acres  contoured,  pitted, 
or  furrowed;  10,500  acres  fertilized;  6,200  acres  irrigated;  about 
180  miles  of  streambank  stabilization;  and  deep  tillage  on  400  acres. 


Watershed  Oriented  Land  Management  Practices  Significant 
progress  has  been  made  in  adjusting  livestock  use  to  the  current 
grazing  capacity  of  the  range  and  attaining  better  livestock  dis- 
tribution in  many  parts  of  the  region.  Excessive  grazing  use  has 
been  reduced  on  an  estimated  30.3  million  acres  or  52  percent  of 
the  total  rangeland.  About  36  percent  of  this  reduction  occurred 
in  Subregion  4,  18  percent  in  Subregion  5,  15  percent  in  Subregion 
6,  and  13  percent  in  Subregion  12.  Of  major  importance  in  effect- 
ing this  adjustment  has  been  the  development  of  grazing  management 
systems  that  provide  sufficient  rest  periods  for  natural  revegeta- 
tion of  range  cover. 

An  estimated  226,700  miles  of  livestock  control  fence  have 
been  constructed.  This  includes  all  fencing  used  within  a water- 
shed or  management  unit  as  an  integral  part  of  a conservation 
treatment  plan  for  the  protection  of  conservation  works,  rehabili- 
tation of  eroded  or  deteriorated  lands,  or  to  control  livestock  use 
in  areas  of  primary  value  for  fish  and  wildlife.  A substantial 
percentage  of  the  livestock  control  fencing  was  reported  in  Subregion 
4.  Two-thirds  of  the  fence  construction  was  for  watershed  protec- 
tion purposes  and  one-third  was  for  other  management  objectives. 

Water  for  livestock  is  normally  adequate  in  the  spring; 
however,  many  sources  are  depleted  during  the  summer  months.  Addi- 
tional water  development  has  been  necessary  to  insure  more  uniform 
utilization  by  game  and  livestock.  About  21,000  livestock  and  game 
water  facilities  such  as  springs,  wells,  troughs,  and  ponds  have 
been  developed  primarily  in  Subregions  4,  5,  6,  and  7.  Some  20 
percent  of  the  water  facility  development  was  for  watershed  improve- 
ment and  protection  while  80  percent  was  for  improved  livestock 
distribution  and  wildlife  habitat  improvement. 

Watershed  protection  measures  have  been  included  in  the 
maintenance  and  improvement  of  about  2,800  miles  of  public  access 
roads  and  trails  and  a lesser  mileage  on  the  private  range.  These 
protection  measures  included  ditches  and  culverts  to  control  runoff; 
mulching,  fertilizing,  and  seeding  of  cut  banks  and  fill  slopes; 
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and  protection  of  culvert  outfalls.  About  half  of  these  efforts 
were  for  erosion  and  water  quality  control . 


Stream  clearance  was  reported  along  25  miles  of  rangeland 
waterways.  About  a third  of  this  was  for  erosion  and  water  quality 
control  with  lesser  benefits  for  drainage,  water  conservation,  and 
flood  and  debris  control. 

Pollution  abatement  practices  were  accomplished  on  about 
700  miles  of  rangeland  streams.  This  included  such  measures  as 
excluding  livestock  from  streambeds  and  springs,  and  providing 
sanitary  facilities  for  public  recreation  use  near  streams  and 
lakes.  These  were  accomplished  primarily  in  Subregions  2 and  3. 

Water  Control  Structures  Water  control  structures  have  been 
developed  to  reduce  erosion,  control  debris,  and  conserve  early 
season  runoff  for  subsequent  livestock,  recreation,  and  fish  and 
wildlife  use.  An  estimated  9,700  ponds  and  small  reservoirs  have 
been  constructed  on  rangeland  with  a total  storage  capacity  of 
125,700  acre-feet.  More  than  a third  of  these  structures  were 
developed  in  Subregion  7,  and  significant  numbers  were  reported 
in  Subregions  4,  5,  and  12. 
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An  estimated  9,700  ponds  and  small  reservoirs  have  been  constructed  on  rangeland  to  conserve 
early  season  runoff  for  subsequent  livestock  and  wildlife  use.  (SCS  B-249-S) 


Most  of  the  500  detention  structures  reported  were  in 
Subregions  4 and  7,  primarily  for  water  conservation  and  erosion 
control.  These  are  structures  with  a fixed  outlet  at  or  near  ground 
level  developed  to  control  downstream  movement  of  sediment,  stabi- 
lize channels,  and  provide  temporary  storage  of  runoff.  Check  dams 
are  barriers  of  earth  and  other  material  constructed  in  gullies  and 
other  water  courses  to  decrease  the  velocity  of  water  flow.  About 
12,800  such  dams  were  developed  to  1966,  mainly  in  Subregions  4,  5, 
and  7. 

Throughout  the  region,  73  miles  of  dikes  have  been  constructed 
on  rangeland  to  control,  guide,  or  deflect  watv-f  flow,  or  to  protect 
other  conservation  works.  Nearly  40  percen.  of  these  were  reported 
in  Subregion  4,  31  percent  in  Subregion  3,  19  percent  in  Subregion 
12,  and  a smaller  percentage  in  other  subregions.  Some  900  diver- 
sion dams  have  been  built  in  the  region,  primarily  in  Subregions  1, 

4,  and  7,  with  lesser  numbers  in  Subregions  2 and  3.  These  dams 
raise  water  out  of  a defined  channel  and  divert  it  to  a water 
spreading  area  or  into  a reservoir. 


Present  Range  Condition 

Some  rangeland  measures  and  practices  accomplished  through 
1965  have  resulted  in  notable  watershed  improvement  and  improved 
range  forage  production.  Others  have  succeeded  in  halting  a 
deteriorating  range  condition,  although  rehabilitation  and  improve- 
ment will  be  a slow,  time-consuming  process.  Condition  of  various 
categories  of  rangeland  in  1966  and  the  estimated  grazing  capacity 
of  each  in  animal  unit  months  are  shown  on  table  20  for  both 
public  and  private  ownership.  Range  condition  classes  on  this 
table  do  not  relate  strictly  to  watershed  condition,  but  to  the 
combined  characteristics  of  forage  stand,  site  condition,  and  soil 
mantle.  (Definitions  appear  in  Appendix  IV.)  In  a broad  sense, 
these  condition  classes  may  be  favorably  related  to  condition  of 
the  watershed. 

About  20  percent  of  all  rangeland  (including  seeded  areas), 
is  in  good  condition,  43  percent  in  fair  condition,  and  37  percent 
in  poor  condition.  Of  the  total  range  grazing  capacity  of  7.3 
million  animal  unit  months,  good  condition  range  accounts  for  43 
percent,  fair  condition  40  percent,  and  poor  condition  17  percent. 
Overall,  private  lands  are  in  better  condition  than  public  lands. 
They  represent  34  percent  of  the  total  range  acreage  and  41  percent 
of  the  total  grazing  capacity.  The  estimated  average  grazing 
capacity  of  the  private  range  is  6.7  acres  per  animal  unit  month 
compared  to  9.0  acres  on  public  lands.  On  much  of  the  poor  condi- 
tion range,  desirable  native  forage  plants  have  been  practically 
eliminated  either  by  overgrazing  or  by  range  fires. 
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Table  20  - Rangeland  Condition  and  Capacity, 
Columbia-North  Pacific  Region,  1966 
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1 J Seeded  range  acreage  was  combined  with  good  and  fair  condition  grassland  in  Appendix  IV. 

2/  Includes  .etded  range. 

Source:  Rangeland  narrative,  C-NP  Appendix  IV,  Region.  Range  production  has  been  estimated  for  the  C-NP  Study 

from  representative  situations  observed  and  recorded  in  on-site  surveys.  Estimates  are  based  on 
perennial  vegetation  and  proper  utilization. 


The  average  annual  sediment  yield  from  rangeland  in  the 
region  is  11,153  acre-feet  (table  21).  This  has  been  estimated 
from  measurements  at  stream  gage  stations  which  record  average  and 
maximum  sediment  load  concentrations.  The  five  sediment  yield  cate- 
gories on  table  21  have  been  arbitrarily  named  and  refer  to  gener- 
alized range  areas  on  which  the  annual  sediment  yield  per  square 
mile  averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet  respectively. 
Many  lesser  size  tracts  within  these  generalized  areas  may  have 
either  higher  or  lower  sediment  yields  than  those  indicated. 

Almost  two-thirds  of  all  rangeland  falls  in  the  "Very  Low" 
sediment  yield  category  with  an  average  annual  sediment  yield  of 
.06  acre-feet  per  square  mile.  These  range  areas  account  for  about 
31  percent  of  the  annual  sediment  yield.  The  other  69  percent 
comes  from  about  a third  of  the  rangeland  or  some  21.4  million 
acres;  these  areas  require  more  attention  to  erosion  and  sedimenta- 
tion problems.  More  serious  yields  come  from  about  3.4  million 


Table  21  - Sediment  Yield  from  Rangeland 
Columbia-North  Pacific  Region,  1966 


Sediment  Yield  1/ 
Categories 

Grassland 

Sagebrush 
l 8 Shrubs 

Total 

Percent 

Very  Low 

11,367.7 

Rangeland  Acreage 
(1,000  Acres) 

26,025.9  37,393.6 

64 

Low 

3,562.0 

14,403.3 

17,965.3 

31 

Medium 

1,800.1 

607.6 

2,407.7 

4 

High 

625.9 

135.7 

761.6 

1 

Very  High 

186.9 

29.5 

216.4 

_ 

Total 

17,542.6 

41,202.0 

58,744.6 

Too 

Annual  Sediment  Yield 
(Acre-Feet) 


Very  Low 

1,066 

2,440 

3,506 

31 

Low 

834 

3,376 

4,210 

38 

Medium 

985 

332 

1,317 

12 

High 

978 

212 

1,190 

11 

Very  High 

803 

127 

930 

8 

Total 

4,666 

6,487 

11,153 

100 

\j  Very  Low  through  Very  High  categories  represent  generalized  range 
areas  on  which  annual  sediment  yield  per  square  mile  averages  .06, 
.15,  .35,  1.00,  and  2.75  acre-feet  respectively. 

Source:  Derived  from  figure  1 and  the  generalized  sediment  yield 

maps  in  subregional  sections  of  this  appendix. 


acres  of  rangeland  (6  percent  of  all  rangeland)  which  accounts  for 
about  3,400  acre-feet  annually  (31  percent  of  all  sediment  yield). 
These  lands  are  located  mostly  in  the  western  part  of  Subregion  6, 
in  the  northeastern  part  of  Subregion  7,  and  in  scattered  areas  of 
the  northwestern  part  of  Subregion  5. 

In  summary,  a number  of  rangeland  areas  are  now  in  good 
watershed  condition  as  the  result  of  land  treatment  measures  and 
practices,  as  well  as  improved  range  management  techniques.  Other 
deteriorated  range  areas  are  receiving  proper  attention,  and, 
under  continued  good  management,  will  eventually  become  fully 
restored.  Yet,  there  are  still  many  parts  of  the  range  where 
present  uses  are  not  compatible  with  favorable  long-term  watershed 
conditions . 


Erosion  of  unprotected  rangeland  results  in  deposits  of  sediment  in  streams  and  downstream 
areas t decreasing  the  quality  of  water,  harming  fish  life , and  damaging  cropland , urban  areas t 
and  roads.  (Bureau  of  Land  Management) 


Other  Land 


Other  Land  is  comprised  of  urban  and  industrial  areas,  roads 
and  railroads,  farmsteads,  small  bodies  of  water,  and  barren  land. 
These  areas  total  about  8.3  million  acres  or  almost  6 percent  of 
the  region.  Table  22  shows  the  acreage  of  other  land  by  subregion. 


Table  22  - Other  Land  Areas,  The  C-NP  Region,  1966 


Subregion 

Domestic  1 / 

Roads  2 / 

Water 

Barren 

Total 

1 

212.1 

143.2 

60.6 

911.2 

1,327.1 

2 

108.1 

127.6 

30.8 

269.5 

536.0 

3 

52.0 

27.8 

12.9 

28.7 

121.4 

4 

106.9 

81.5 

28.0 

831.4 

1,047.8 

5 

73.0 

79.0 

37.5 

549.9 

739.4 

6 

48.9 

69.1 

28.6 

567.9 

714.5 

7 

80.9 

101.9 

36.4 

346.0 

565.2 

8 

50.5 

29.6 

26.2 

152.3 

258.6 

9 

555.1 

bO.O 

72.4 

128.4 

815.9 

10 

124.3 

64.0 

67.3 

216.6 

472.2 

11 

567.3 

72.9 

40.5 

640.9 

1,321.6 

12 

8.1 

12.9 

8.7 

374.0 

403.7 

Total 

1,987.2 

869.5 

449.9  5 

,016.8 

8,323.4 

1/  Includes 

urban,  industrial,  airports,  golf 

courses , 

farmsteads , 

and  other. 

2/  Railroads  and  county,  state,  and  Federal  roads. 
Source:  C-NP  Appendix  IV,  Land  and  Minerals  Resources 


Urban  areas  have  had  an  average  annual  growth  rate  of 
nearly  3 percent  over  the  past  40  years.  Roads  have  increased  with 
settlement  expansion.  Water  areas  have  become  larger  with  reservoir 
construction. 

Barren  areas,  including  dunes,  rock,  and  alkali  flats  have 
remained  fairly  constant.  Dunes  have  been  stabilized  and  alkali 
spots  have  been  reduced  but  some  vegetated  areas  are  lost  through 
dune  encroachment,  slides,  floods,  or  other  phenomena. 

Factors  that  cause  increases  in  acreages  of  other  lands  may 
also  have  good  and  adverse  effects  on  land  use.  On  the  positive 
side,  new  reservoirs  provide  irrigation,  recreation,  fishing,  fire 
protection,  domestic  water,  and  flood  protection.  Population  growth 
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increases  the  demand  for  food  and  fiber,  thereby  increasing  the 
market  for  crops,  livestock  and  timber  products.  New  and  better 
roads  give  ready  access  to  markets  and  expand  marketing  areas . 


However,  expansion  of  urban  areas  and  industrial  facilities 
create  problems  in  rural  areas.  Some  of  these  are:  (1)  inflation 

of  cropland  values  with  taxes  increasing  to  the  point  where  the 
cost  of  production  and  the  necessary  cost  for  land  and  watershed 
management  cannot  be  met  from  the  agricultural  base;  (2)  land 
speculation  that  prematurely  removes  land  from  crop  production; 
and  (3)  urban  and  industrial  developments, with  roofs,  paved 
streets,  and  parking  lots,  increase  runoff  to  almost  100  percent 
of  the  precipitation. 

Urban  areas  have  grown  more  or  less  haphazardly  without 
considering  long-term  social,  economic,  or  esthetic  effects. 

Houses  and  housing  developments  have  been  built  with  little  thought 
being  given  to  such  things  as  soil,  flood,  and  drainage  limitations. 
Industrial  sites  have  been  developed  near  transportation,  water,  or 
power  without  due  consideration  given  to  such  items  as  pollution 
of  water  or  air. 


The  coastal  areas  of  Oregon  and  Washington  have  encroaching 
dunes,  beach  erosion,  and  silting  problems  in  shipping  channels 
and  drainage  outlets.  These  are  discussed  in  more  detail  in 
Subregion  10  of  this  report  and  in  Appendix  X,  Navigation. 


FUTURE  NEEDS 

The  population  in  the  region  is  expected  to  increase  almost 
134  percent  by  2020.  This  trend  will  place  a greater  demand  on 
the  land  and  water  resources  for  food,  fiber,  transportation, 
recreation,  and  related  interests.  Table  23  shows  the  projected 
trends  in  population  by  target  dates. 

Other  land  areas  now  comprise  nearly  6 percent  of  the 
region  and  nonagri cultural  needs  for  land  are  accelerating  at  a 
faster  rate  than  are  agricultural  forestry  and  grazing  needs. 
Projections  based  on  population  trends  indicate  that  future 
demands  will  require  most  intensive  multiple  use  of  lands  and 
resources.  Such  multiple  use  will  require  planning  beyond  that 
currently  practiced  by  most  landowners.  A significant  increase  in 
other  land  use  is  anticipated  in  the  future.  This  growth  can  be 
expected  to  encroach  on  the  present  agricultural  land  base. 

Future  demands  will  require  a shift  in  the  use  of  soil  and  water 
resources,  resulting  in  a changing  pattern  of  conservation  needs. 
Land  use  projections  based  on  population  growth,  expected  yields, 
and  other  information  are  shown  in  table  24. 
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Table  23  - Total  Farm  and  Nonfarm  Population,  1960  with  Projections  for 
1980,  2000,  and  2020,  Columbia- North  Pacific  Region  and  Subregions 


Sub- 

regions 

Population 

Characteristic 

1960 

1980 

2000 

2020 

1 

Total 

563.7 

699.1 

897.1 

1,140.4 

Farm 

(36.3) 

(23.3) 

(19.7) 

(15.5) 

2 

Total 

193.5 

253.0 

334.0 

431.3 

Farm 

(35.7) 

(24.5) 

(20.6) 

(16.2) 

3 

Total 

227.6 

280.7 

355.2 

443.7 

Farm 

(32.6) 

(23.2) 

(19.0) 

(15.4) 

4 

Total 

277.2 

350.9 

450.5 

576.0 

Farm 

(69.4) 

(51.2) 

(43.0) 

(35.2) 

5 

Total 

252.5 

328.7 

430.4 

553.5 

Farm 

(47.9) 

(30.1) 

(25.5) 

(20.0) 

6 

Total 

155.9 

193.9 

234.6 

274.3 

Farm 

(26.6) 

(18.4) 

(15.0) 

(11-7) 

7 

Total 

198.7 

251.4 

321.9 

404.4 

Farm 

(28.5) 

(19.1) 

(15.5) 

(12.0) 

8 

Total 

224.5 

277.9 

349.4 

441.3 

Farm 

(20.1) 

(13.3) 

(10.1) 

(7.1) 

9 

Total 

1,168.9 

1,727.3 

2,397.6 

3,237.1 

Farm 

(69.0) 

(43.4) 

(32.8) 

(25.6) 

10 

Total 

381.4 

465.4 

575.4 

708.9 

Farm 

(27.2) 

(17.6) 

(14.7) 

(10.9) 

11 

Total 

1,768.1 

2,449.7 

3,345.3 

4,448.1 

Farm 

(47.9) 

(23.8) 

(17.8) 

(13.7) 

12 

Total 

13.9 

16.3 

18.7 

21.3 

Farm 

(2.1) 

(1.9) 

(1.7) 

(1.6) 

Total 

5,425.9 

7,294.3 

9,710.1 

12,680.3 

Farm 

(443.3) 

(289.8) 

(235.4) 

(184.9) 

Source 

: Appendix  VI, 

Economic  Base 

Studies  and  Projections 

V 
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Table  24  - Projected  Change  in  Cover  and  Land  Use, 
The  Columbia-North  Pacific  Region 


Cover  § Land  Use 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Cropland 

20,804 

21,552 

21,407 

21,642 

Forest  Land 

85,844 

85,416 

84,795 

84,160 

Rangeland 

58,745 

57,309 

57,089 

56,461 

Other  Land 

8,323 

8,954 

9,708 

10,488 

Total  LandV 

173,716 

173,231 

172,999 

172,751 

1 / Totals  reflect  an  increase  in  water  surface  areas. 
Source:  Economic  Work  Group  Projections 


Cropland 

The  increased  need  for  agricultural  products  will  require: 

(1)  Yield  increases  through  new  and  improved  technology  and  use  of 
fertilizer;  (2)  increase  in  cropland  areas;  and  (3)  an  increase  in 
the  area  of  irrigated  cropland.  The  projected  dry  and  irrigated 
cropland  acreage  required  to  supply  the  food  and  fiber  needs  will 
increase  about  4 percent  by  2020  (less  than  a million  acres) 

(table  25).  In  general,  east  of  the  Cascade  Range  cropland  acre- 
ages will  increase  while  west  of  the  Cascade  Range  they  will  decrease 
because  of  urban  and  industrial  expansion.  Projected  changes  in 
the  subregions  are  consistent  with  the  past  trends.  Appendix  VI, 
Economic  Base  and  Projections,  explains  the  methodology  used  in 
developing  the  land  use  projections. 


Table  25  - Projected  Trends  in  Dry  and  Irrigated  Cropland, 
The  Columbia-North  Pacific  Region 


Type  of  Cropland 

1966 

1980 

2000 

2020 

Dry  Cropland 
Irrigated  Cropland!./ 
Total 2/ 

13,672 

7,132 

20,804 

(1,000 

11,733 

9,819 

21,552 

acres) 

10,347 

11,060 

21,407 

8,537 

13,105 

21,642 

1 J Approximately  97  percent  of  total  irrigated  area.  Appendix  IX, 


Irrigation 

2 / Economic  Work  Group  Projections 
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Sweeping  changes  have  been  occurring  in  the  agricultural 
field  in  the  past  20  years.  Even  more  changes  can  be  expected  to 
affect  future  crop  production.  This  can  be  attributed  to  a number 
of  factors,  of  which  improved  technology,  the  price  squeeze,  and 
the  high  price  and  scarcity  of  farm  labor  are  probably  the  most 
important.  Changes  in  buying  habits  of  people  are  also  expected 
to  cause  some  shifts  in  cropping  patterns  during  the  next  50  years. 


Water  Conservation 


The  Columbia-North  Pacific  Region  is  expected  to  experience 
a large  expansion  of  its  irrigated  cropland  by  the  year  2020.  There 
are  a number  of  reasons  for  this  prediction:  (1)  There  is  ample 
water  in  most  parts  of  the  region  to  provide  water  for  both  agri- 
cultural and  other  uses;  (2)  there  are  ample  additional  irrigable 
soils  in  close  proximity  to  a water  supply;  (3)  the  growing  season 
over  much  of  the  region  is  suitable  for  a variety  of  field,  vege- 
table, fruit,  and  nut  crops;  (4)  increasing  population  in  the  region 
will  increase  the  demand  for  food  and  fiber;  (5)  transportation  by 
air,  water,  rail,  and  highway  is  available  to  insure  access  to 
national  and  world  markets.  The  region  has  over  9 million  acres 
of  land  that  could  qualify  under  item  (2).  Projections  indicate 
that  approximately  65  percent  of  this  acreage  will  be  under  irriga- 
tion by  the  year  2020.  This  will  increase  the  irrigated  cropland 
area  to  over  13  million  acres. 


Drainage 

The  area  of  cropland  with  drainage  problems  is  expected  to 
increase  about  16  percent  with  the  increase  in  irrigated  acreage. 

The  predominant  reasons  are: 

1.  As  urban  growth  removes  agricultural  land  from 
production,  cropland  will  expand  onto  less  suitable 
land. 

2.  Irrigation  is  projected  to  increase  by  almost  6 million 
acres.  This  increased  application  of  water  will  increase 
the  drainage  problem. 

The  projected  trend  in  the  drainage  problem  is  shown  in 
table  26  by  subregion. 
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Table  26  - Projected  Cropland  Areas  with  Wetness  Problems, 
The  Columbia-North  Pacific  Region 


Subregion 

1966 

1980 

2000 

2020 

_ i ODD 

A ^ 

1 

168.0 

182.0 

215.0 

249.0 

2 

107.0 

115.0 

126.2 

137.4 

3 

113.1 

121.0 

138.0 

155.0 

4 

396.3 

427.1 

439.6 

458.0 

5 

181.8 

204.0 

230.6 

273.0 

6 

151.0 

152.4 

154.2 

156.4 

7 

57.8 

63.4 

74.6 

85.8 

8 

88.0 

89.0 

91.0 

92.0 

9 

420.0 

439.0 

464.0 

490.0 

10 

192.0 

226.3 

234.0 

241.6 

11 

518.0 

490.0 

448.0 

367.0 

12 

133.8 

137.4 

142.2 

147.1 

Total 

2,526.8 

2,646.6 

2,757.4 

2,852.3 

Source:  Soil 

Conservation 

Service  C-NPRBS 

Data 

Erosion  and  Sedimentation 

Cropland  areas  with  a potential  erosion  problem  are  expected 
to  increase  about  12  percent  by  2020.  As  agricultural  land  is 
converted  to  other  uses,  cropping  will  expand  onto  other  less 
desirable  land  which  is  expected  to  be  more  erodible  than  present 
cropland.  Table  27  shows  the  projected  trend. 


Table  27  - Projected  Cropland  Areas  with  an  Erosion  Potential 
The  Columbia-North  Pacific  Region 


Subregion 

1966 

1980 

1000 

2000 

Acres 

2020 

1 

1,292 

1,386 

1,481 

1,575 

2 

2,523 

2,408 

2,319 

2,260 

3 

497 

470 

435 

400 

4 

2,203 

2,473 

2,654 

2,894 

5 

863 

1,007 

1,199 

1,392 

6 

2,661 

2,734 

2,831 

2,928 

7 

2,031 

2,086 

2,159 

2,234 

8 

62 

57 

50 

43 

9 

720 

740 

770 

800 

10 

597 

600 

603 

606 

11 

294 

289 

283 

277 

12 

82 

86 

92 

97 

Total 

13,825 

14,336 

14,876 

15,506 

Source:  Soil  Conservation  Service,  C-NPRBS  Data 
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Flooding 

A major  part  of  the  over  1.6  million  acres  of  cropland 
subject  to  flooding  is  used  for  hay  and  pasture,  protecting  it 
from  the  flood  waters.  There  are  many  thousands  of  acres  that  are 
potentially  excellent  cropland  still  used  for  forest  or  range 
because  of  the  flood  hazard.  It  is  expected  the  needs  for  more 
cropland  will  force  some  of  this  land  into  more  intensive  use  to 
about  offset  the  loss  of  cropland  with  a flood  hazard  to  other  uses. 
This  land  requires  more  specific  and  expensive  practices  when  used 
intensively,  but  the  total  acres  needing  treatment  will  remain 
fairly  constant.  Channel  improvement  and  other  flood  control 
measures  should  reduce  the  hazard  substantially.  A more  complete 
discussion  of  flood  reduction  can  be  found  in  Appendix  VII,  Flood 
Control . 


Forest  Land 

The  forest  and  wood-using  industries  will  require  nearly 
5.3  billion  cubic  feet  of  raw  material  per  year  by  the  year  2020. 

To  meet  this  requirement,  this  raw  material,  disregarding  imports, 
will  be  produced  on  the  68.6  million  acres  estimated  to  remain  in 
commercial  forest  land  production  by  the  end  of  this  same  time 
period.  This  can  be  expressed  as  a need  or  demand  for  77  cubic 
feet  per  acre.  The  present  regional  consumptive  rate  is  4.3  billion 
cubic  feet  per  year,  or  62  cubic  feet  per  acre.  Net  annual  growth 
ranges  from  15  cubic  feet  per  acre  in  western  Montana  to  slightly 
over  100  cubic  feet  in  western  Washington,  the  regional  average  be- 
ing close  to  40  cubic  feet  per  acre.  It  is  apparent  that  these 
rates  will  be  inadequate  to  meet  present  and  future  industrial 
demand  (figure  3) . 

It  is  projected  that  the  commercial  forest  land  base  in  the 
region  will  diminish.  Urban  expansion,  highways,  powerlines, 
reservoirs,  and  single  purpose  reservations  will  be  the  principal 
competitive  uses.  It  is  also  projected  that  the  demands  for  wood 
products,  lumber,  plywood,  pulp  and  paper  will  increase;  pulp  and 
paper  by  threefold.  Unless  intensive  timber  cultural  practices 
are  adopted  and  their  use  accelerated,  the  projected  demand  for 
wood  fiber  will  result  in  unacceptable  watershed  conditions  as  well 
as  wood  fiber  shortages.  It  is,  therefore,  apparent  that  intensive 
forest  management  practices  will  be  required  if  growth  is  to  approx- 
imate future  industrial  requirements  and  stable  production  is  to  be 
maintained.  Concentration  of  wood  fiber  production  on  the  most 
stable  landscapes  and  areas  of  highest  productivity  will  serve  to 
reduce  undesirable  impacts  on  forest  land  which  are  less  stable 
and  are  less  easily  managed  for  watershed  protection  purposes. 

These  practices  will  take  many  forms  and  may  vary,  subregion  by 
subregion.  Increased  access  road  construction,  quicker  salvage  of 
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mortality,  more  complete  utilization  of  present  supplies, 
increased  and  faster  restocking,  tree  fertilization,  thinnings, 
release  and  selective  tree  breeding  are  some  of  the  major  tools 
presently  being  considered. 

Some  of  these  silvicultural  practices  have  a side  benefit 
of  improving  watershed  conditions.  Thinnings,  designed  princi- 
pally to  improve  tree  growth  by  reduction  in  competition,  are 
applied  to  dense,  stagnated  stands.  This  practice  opens  the  tree 
canopy,  permits  browse  to  develop  on  the  forest  floor,  and,  as 
such,  improves  the  forest  area  for  range  and  wildlife  use.  It  also 
reduces  evapotranspiration  with  this  reduction  in  competition.  In 
the  pine  forests  grazing  is  one  of  the  major  parts  of  the  economy. 
These  forest  areas,  generally  in  a higher  precipitation  zone,  may 
have  better  soil  types,  with  less  saline  content  than  the  sagebrush- 
juniper  type  at  lower  elevations.  Accordingly,  they  produce  better 
browse.  Allowing  for  seasonal  limitations,  the  forest  range  can 
support  more  use  than  it  now  does,  particularly  on  the  private 
sector.  This  thinning  program  therefore  produces  multiple  benefits 
by  improving  both  timber,  forage,  and  water  yields. 


FIGURE  3.  Growth  rates  and  present  and  future  industrial  con- 
sumptive demand  for  wood  fiber  in  the  Columbia-North 
Pacific  Region. ]_/ 

1/  Forest  industrial  consumptive  requirements  from  Appendix  VI , 
Economic  Base  Studies  and  Projections. 
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Artificial  reforestation  restores  a protective  cover  to  a 
denuded  timber  harvest  area.  Although  many  logged-off  areas  do 
reseed  to  brush,  itself  a protective  cover,  artificial  reforesta 
tion  may,  in  some  cases,  be  the  only  way  a protective  cover  can 
be  restored.  This  tends  to  reduce  overland  flows  and  resultant 
sedimentation. 


Large  areas  within  the  region  are  presently  nonstocked. 
These  are  the  result  of  logging  and  forest  fire,  and  presently 
amount  to  nearly  2.5  million  acres.  Some  occupy  sites  of  high  pro 
ductivity.  Those  not  in  critical  big  game  winter  range  areas  must 
be  returned  to  timber  production.  Timberland  owners  are  presently 
engaged  in  a major  reforestation  effort  to  restock  these  areas. 
Some  areas  are  planted,  others  seeded  by  aircraft.  Some  require 
extensive  site  preparation  prior  to  planting.  One  regeneration 
method  calls  for  the  construction  of  contour  furrows.  The  trees 
are  planted  in  these  furrows,  mainly  to  take  advantage  of  the  soil 


A reforestation  effort  in  an  old  bum  in  northern  Idaho.  Contour  furrous  constructed  to 
collect  soil  moisture  for  tree  survival , also  reduce  overland  flous.  (Forest  Service) 
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moisture  collected  there.  The  furrows  also  reduce  competition 
with  brush  and  grass  and  have  the  additional  benefit  of  reducing 
downslope  water  movement  by  permitting  moisture  to  filter  into  the 
soil. 


Forage  production  under  the  forest  canopy  is  highly 
dependent  upon  the  density  and  composition  of  the  forest  stand. 
Generally,  lower  tree  densities  are  associated  with  higher  under- 
story production.  Although  forage  production  demand  levels  for 
livestock  use  have  not  been  made,  grazing  capacity  of  forest  land 
in  the  future  will  be  principally  dependent  upon  the  level  and  type 
of  silvicultural  management  which  is  applied. 

Present  forest  successional  trends  on  much  of  the  forage 
producing  forest  land  are  toward  denser  forest  types  which  will 
reduce  forage  production.  Also  at  the  present  time,  silvicultural 
management  is  directed  toward  the  development  and  maintenance  of 
forest  stands  which  will  severely  restrain  the  favorable  continua- 
tion of  forage  at  present  levels. 

Successional  trends  and  present  silvicultural  management 
are  expected  to  perpetuate  the  downward  trend  in  forage  production 
and  grazing  use  on  forest  lands.  Grazing  use  is  not  expected  to 
completely  pass  from  the  forest  scene,  but  the  decline  will 
continue  unless  a major  change  in  silviculture  management  is 
adopted  on  both  public  and  private  forest  range. 

In  conclusion,  it  should  be  pointed  out  that  there  are  a 
number  of  cultural  practices  planned  by  both  the  public  and  private 
forest  landowners  to  increase  forest  yields.  Many  also  assist  in 
maintaining  or  improving  forest  watershed  conditions.  But  at  the 
same  time,  more  competition  between  forest  land  uses  means  more 
pressure  on  the  forest  resource.  This  can  be  extremely  critical 
as  these  forests  occupy  some  of  the  more  highly  erodible  soils. 

As  such,  they  represent  a major  sediment  source  if  improperly 
managed. 


Watershed  Protection 


Erosion  and  sediment  yield  potential  for  the  forest  lands 
is  based  on  a timber  harvest  program  using  logging  methods  that 
successfully  remove  the  timber  but  make  no  provision  for  watershed 
protection  requirements.  This  results  in  a heavy  vegetation  dis- 
turbance and  a high  percentage  of  ground  disturbance.  This 
disturbance,  coupled  with  the  normal  climatic  conditions  of  the 
area,  rainfall  and  runoff,  could  produce  critical  amounts  of  soil 
loss  and  ensuing  stream  sedimentation.  Table  28  summarizes  this 
information,  and  maps  of  these  areas  are  included  in  the  subregion 
sections . 
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Table  28  - Potential  Sediment  Yield  Without  Protective  Measures, 
Forest  Land,  Columbia-North  Pacific  Region 


Soil  Loss 
Category 

Acres 

Percent 

Acre- feet  per 
Square  Miles 
Per  Year 

Total 
Acre-feet 
Per  Year 

Low 

(1,000) 

49,562.1 

58 

Less  than  0.2 

8,424 

Medium 

26,078.6 

30 

0.2  - 1.5 

13,180 

High 

10,202.8 

12 

More  than  1.5 

23,915 

Total 

85,843.5 

100 

45,519 

Source:  Soil  Survey  Data  f)  Interpretations,  Forest  Service, 

Regions  1,  4,  and  6. 

Around  12  percent  of  the  forest  land  is  in  the  "high" 
potential  category  where  total  sediment  yields  could  approach 
25,000  acre-feet  per  year.  This  alone  is  more  than  two  and  one- 
half  times  present  sediment  yield  from  all  forest  land.  With  such 
a high  potential,  watershed  protection  standards  need  to  be  main- 
tained, improved,  and  enforced  in  all  areas. 

Timber  consumption  will  increase  23  percent  through  the 
year  2020.  This  will  result  in  an  acceleration  of  the  present 
timber  harvest.  Road  construction  will  also  accelerate  above 
present  construction  rates,  at  least  until  the  ultimate  road  system 
is  complete.  This  acceleration  will  be  necessary  to  utilize  as 
much  dead  and  dying  timber  as  possible,  particularly  if  projected 
industrial  demands  are  to  be  met.  Full  harvest  of  mortality,  from 
fire,  insect,  and  disease,  is  one  of  the  many  tools  necessary  to 
meet  these  goals.  The  projected  timber  harvest  and  road  construc- 
tion program  are  listed  on  table  29.  Also  included  is  the  acreage 
of  ground  disturbed  during  these  operations.  This  is  the  area 
that  will  require  watershed  protection  practices  such  as  seeding, 
mulching,  and  other  land  treatment  measures. 

If  full  wood  fiber  needs  cannot  be  met  by  the  above 
mentioned  practices,  reduction  in  rotation  ages  may  be  necessary. 

If  this  is  the  case,  the  data  in  table  29  may  be  shifted  and 
greater  road  construction,  harvest  acreages,  and  ground  disturbances 
would  be  experienced  in  the  earlier  time  periods.  This  table  and 
comparable  tables  in  the  subregional  section  are  based  on  existing 
rotation  ages. 

Data  in  table  29  indicate  that  more  than  42  million  acres, 
over  half  the  commercial  forest  land,  will  come  under  harvest  by 
the  year  2020.  Over  5-1/2  million  acres,  almost  10  percent,  will 
have  its  present  ground  cover  severely  disturbed  by  logging  and 
road  construction.  This  is  the  area  from  which  much  of  the 


Table  29  - Projected  Cumulative  Timber  Harvest  Activity 
Forest  Land,  Columbia-North  Pacific  Regionl/ 


Item 

Unit 

1980 

2000 

2020 

Timber  Harvest 

Ac. 

12,669,000 

27,868,000 

42,443,000 

Road  Construction 

Mi. 

73,500 

159,500 

241,500 

Ground  Disturbance^/ 

Ac. 

1,697,000 

3,752,000 

5,731,000 

If  Based  on  the  1965  level  of  timber  requirements . 

2 / Includes  both  harvest  area  requiring  protection  and  road 

mileage,  converted  to  acres,  requiring  cut  and  fill  treatment. 


high  levels  of  sediment  could  be  expected.  Since  this  is  a 
cumulative  figure,  this  acreage  will  not  be  disturbed  all  at  one 
time.  Natural  reseeding  and  watershed  treatment  measures  will  be 
used  to  mitigate  this  disturbance  as  it  occurs.  This  figure  is 
presented  to  emphasize  the  impact  of  timber  harvesting  practices 
on  the  forest  cover.  The  annual  disturbance  is  depicted  on 
table  16. 


Watershed  Rehabilitation 


Future  demands  for  water  will  require  improved  water  quality 
through  reduced  sediment  loads,  especially  for  domestic,  industrial, 
agricultural,  and  recreational  purposes. 

Watershed  rehabilitation  work  is  still  required  on  much  of 
the  forest  land  in  the  medium  through  very  high  sediment  yield 
categories  (tables  14  and  15).  Present  inventories  show  a need 
for  erosion  treatment  on  almost  1.8  million  acres  of  forest  land, 

84.000  miles  of  eroding  or  damaged  streambank  and  channel,  and 

32.000  miles  of  forest  utilization  road.  Past  protective  measures 
were  limited  and  additional  rehabilitation  work  is  still  necessary. 


Water  Yield  Improvement 

Water  quantities  and  the  timing  of  runoff  may  be  as  important 
as  the  quality  of  the  water  produced  on  forest  lands.  Presently 
205  million  acre-feet  of  runoff  originate  on  the  forest  areas. 
Management  of  this  forest  cover  can  produce  additional  runoff  by 
reducing  evapotranspiration,  inducing  snow  accumulation  and  reduc- 
ing snowmelt. 

The  available  water  retention  capacity  of  the  forest  soils 
is  expressed  in  acre-feet  per  square  mile  and  shown  in  table  30. 
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It  differs  from  the  total  storage  capacity  expressed  in  Appendix 
IV,  Land  § Mineral  Resources,  as  it  considers  not  only  the  top  60 
inches  of  the  profile,  but  the  entire  depth  to  the  impervious 
layer.  In  some  subregions  with  extremely  shallow  soils,  the  depth 
may  extend  down  into  the  fractured  bedrock.  This  may  be  extremely 
important  to  water  yield  improvement  programs  as  they  are  logically 
applied  only  on  soils  with  significant  storage  capacity. 


Table  30  - Water  Retention  Capacity  Forest  Soils, 
Columbia-North  Pacific  Region 


Retention 

Class 

Acres 

Percent 

Acre-feet  per 
Square  Mile 

Total 

Acre-feet 

Low 

(1,000) 

24,445.2 

28 

Less  than  300 

10,412,000 

Medium 

57,123.2 

67 

300  - 1,500 

78,270,000 

High 

4,275.1 

5 

More  than  1,500 

29,442,000 

Total 

85,843.5 

100 

118,124,000 

Source:  Soil  Survey  Data  § Interpretations,  U.S.D.A.  Forest 

Service,  Regions  1,  4,  and  6. 

Nearly  three-quarters  of  the  forest  land  is  in  the  medium 
to  high  available  water  storage  retention  area.  This  area  has  a 
potential  for  storing  over  100  million  acre-feet,  nearly  half  the 
total  runoff  from  the  region.  Water  yield  improvement  programs 
will  aid  in  diverting  more  of  this  runoff  into  the  ground-water 
storage  reservoir,  where  it  may  show  up  as  sustained  or  improved 
subsequent  low  flows . Maps  of  these  areas  can  be  found  in  the 
subregion  sections. 


Rangeland 

The  current  rangeland  watershed  condition  indicates  the 
present  need  for  conservation  practices  to  continue  maintaining 
those  areas  now  in  satisfactory  condition  and  to  improve  or 
rehabilitate  those  areas  damaged  by  present  use.  Erosion  and 
sedimentation  is  presently  a significant  problem  on  8.9  million 
acres  of  regional  rangeland;  flooding  problems  exist  on  309,000 
acres;  some  439,000  acres  have  drainage  problems. 1/  The  average 
annual  rangeland  sediment  yield  is  about  11,153  acre-feet  as  shown 
on  table  21.  About  two- thirds  of  the  yield  comes  from  about  36 
percent  of  the  rangeland;  and  half  of  this  sediment  is  produced 
from  3.4  million  acres  or  only  5 percent  of  the  total  range  acreage. 
Projected  future  changes  in  land  and  resource  use  indicate  addi- 
tional requirements  to  resolve  present  watershed  problems  and  to 
provide  adequate  future  protection. 


1/  SCS  River  Basin  Survey  Data 
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Projected  Use  of  Range  Resources 


Livestock  ranching  is  an  important  economic  activity  in  the 
region  and  livestock  grazing  is  a significant  use  of  the  land. 
Rangeland  currently  provides  forage  that  produces  an  estimated  9.3 
percent  of  the  total  beef  and  sheep  production  of  the  region. 
Projected  demand  for  beef  and  sheep  production  gives  an  indication 
of  additional  need  for  range  forage.  In  1964,  beef  and  veal  pro- 
duction amounted  to  1,427.7  million  pounds.  This  is  expected  to 
increase  to  3,617.5  million  pounds  or  153  percent  by  2020.  Sheep 
and  lamb  production  of  132.4  million  pounds  in  1964  is  projected 
to  268.9  million  pounds,  a rise  of  103  percent  by  2020.  ( 3) 
Subregions  4 and  5 each  account  for  about  20  percent  of  this  anti- 
cipated expansion,  and  Subregions  1,  2,  3,  6,  and  7 for  between  7 
and  11  percent  each.  In  terms  of  increased  subregional  demand  over 
current  production.  Subregions  2,  3,  4,  and  5 rank  highest  with 
increases  ranging  from  175  to  210  percent  each.  To  meet  a part  of 
additional  livestock  production  needs,  future  range  forage  produc- 
tion must  be  increased  to  the  extent  possible  commensurate  with 
proper  land  management  and  resource  utilization.  A reasonable 
balance  must  be  achieved  between  domestic  livestock  use  of  range 
forage  and  use  by  big  game  animals. 

The  regional  population  is  expected  to  increase  127  percent 
from  5.6  million  in  1962,  to  12.7  million  in  2020,  with  an  accom- 
panying demand  for  more  urban,  industrial,  agricultural  and 
recreational  land.  Cropland  acreage  will  increase  about  838,000 
acres;  urban  and  "Other"  land,  2.2  million  acres;  and  reservoir 
areas,  965,000  acres.  Considerable  rangeland  will  be  diverted  to 
these  uses.  The  58.7  million  acre  range  area  of  1966  is  expected 
to  decrease  to  56.5  million  acres  or  4 percent  by  2020  (table  24). 
Of  this  2.3  million  acre  loss,  41  percent  is  anticipated  in 
Subregion  5,  20  percent  in  Subregion  1,  12  percent  in  Subregion  2, 
11  percent  in  Subregion  7,  and  9 percent  in  Subregion  4.  Lesser 
decreases  in  most  other  subregions  account  for  the  remaining  7 
percent.  Only  in  Subregion  12  is  there  a small  projected  increase. 


Watershed  Needs 


Present  watershed  measures  and  practices  must  be  continued 
to  maintain  presently  favorable  watershed  conditions  and  new 
efforts  will  be  required  to  rehabilitate  deteriorated  range  areas. 
This  must  be  accomplished  concurrently  with  an  anticipated  increased 
demand  for  range  forage  production  and  a decline  in  total  rangeland 
acreage.  Watershed  needs,  over  and  above  the  present  level  of 
development,  are  discussed  by  major  nonstructural  and  structural 
requirements:  control  and  reduction  of  erosion  and  sedimentation; 
protection  and  management  of  range  resources;  stream  and  channel 
improvement;  bank  stabilization;  and  required  dikes  and  levees. 
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Erosion  and  Sedimentation  Through  1965,  about  4.7  million 
acres  of  rangeland  had  received  land  treatment  for  erosion  and 
sedimentation  control  with  accompanying  benefits  for  flood  control 
and  drainage.  Most  measures  and  practices  for  cover  improvement 
and  soil  stabilization  given  in  the  "Present  Status"  section  are 
included  in  this  estimate  along  with  accomplishments  in  road  stabi- 
lization. Where  multiple  practices  were  involved,  overlapping 
acreage  has  been  deleted.  An  additional  6.5  million  acres  will 
require  similar  treatment  by  1980,  13.8  million  acres  by  2000,  and 
20.4  million  acres  by  2020. 

Land  treatment  for  cover  improvement  and  soil  stabilization 
includes  erosion  control  measures,  removal  of  brush  species  which 
occupy  the  site  but  furnish  little  soil  protection,  and  revegetation 
with  soil-protecting,  drought-resistant  grasses.  This  will  reduce 
erosion  and  sediment  damage,  and  improve  water  quality.  In  order 
to  relieve  grazing  pressure  on  badly  depleted  ranges,  special 
efforts  are  needed  to  increase  forage  production  on  the  higher 
quality  rangeland.  A number  of  small  water  control  structures, 
such  as  detention  dams,  check  dams  (gully  plugs),  and  diversion 
dams  will  be  required  in  conjunction  with  land  treatment  to  assure 
adequate  erosion  and  sediment  control. 

In  future  construction  and  maintenance  of  range  access  roads 
and  trails,  more  attention  must  be  given  to  gradients,  soil  stabil- 
ity, and  disposal  of  waste  material,  and  to  providing  adequate 
measures  to  reduce  erosion  and  excessive  runoff. 


Protection  and  Management  On  some  30.4  million  acres  of 
rangeland,  livestock  grazing  use  has  been  reduced  or  adjusted  to 
the  current  grazing  capacity  of  the  range,  and  special  fire  control 
practices  have  been  initiated  where  required.  The  protection  and 
management  category  includes  other  measures  for  improved  livestock 
distribution  and  control  such  as  development  of  livestock  and  game 
water  facilities  and  construction  of  livestock  control  fences. 

These  protection  and  management  practices  should  be  extended  to  an 
additional  14.6  million  acres  by  1980,  17.0  million  acres  by  2000, 
and  18.6  million  acres  by  2020. 

Whenever  possible  and  practicable,  watershed  improvement 
should  be  accomplished  by  improved  and  more  intensive  range  manage- 
ment in  preference  to  major  construction  measures,  which  frequently 
have  an  adverse  impact  on  environmental  quality  and  wildlife  habitat. 
More  comprehensive  range  management  practices  are  needed  on  both 
private  and  public  lands  for  improved  livestock  grazing  use.  Range- 
land  areas  of  steep  slopes,  naturally  sparse  vegetation  along  stream 
banks,  or  on  unstable  soils,  should  be  left  in  a relatively  un- 
disturbed condition.  Grazing  should  not  be  allowed  to  deplete  the 
vegetative  cover  to  a point  where  protection  of  the  watershed  and 
maintenance  of  desirable  vegetation  is  impaired. 
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More  information  is  needed  on  the  relative  importance  of 
big  game  and  domestic  livestock  and  their  competing  use  of  range 
forage.  Special  areas  should  be  identified  and  developed  primarily 
as  a source  of  winter  feed  for  big  game.  Wildlife  should  be  held 
to  population  levels  that  the  range  is  capable  of  supporting.  In- 
creased emphasis  on  fish  and  wildlife  habitat,  as  well  as  recrea- 
tional use  of  rangeland  points  out  further  requirements  for  more 
comprehensive  range  management  to  meet  competitive  range  resource 
demands  while  adequately  protecting  the  watershed. 

Uncontrolled  range  fires  destroy  range  vegetative  cover 
leaving  unprotected  areas  susceptible  to  wind  and  water  erosion. 
Some  fire  protection  agencies  need  additional  financial  resources 
to  permit  control  of  fires  while  they  are  still  small.  Burned 
areas  of  erodible  soils  should  be  treated  promptly  to  reestablish 
protective  cover.  In  other  bum  areas  with  stable  soils,  natural 
revegetation  will  occur  with  proper  range  management.  In  some 
areas,  special  fire  prevention  efforts  are  necessary  to  help 
preserve  plant  litter  and  to  reduce  siltation  and  contamination  of 
water  caused  by  range  fires . 


Serious  erosion  and  channel  cutting  has  resulted  from  inadequate,  construction  and  drainage 
of  this  range  road.  (Bureau  of  Land  Management) 


Channel  Improvement  An  estimated  196  miles  of  streams  and 
waterways  in  rangeland  areas  have  been  improved  by  stream  clearance, 
channel  work,  and  pollution  abatement  efforts.  An  additional  651 
miles  need  attention  by  1980,  1,664  miles  by  2000,  and  2,337  miles 
by  2020. 

Debris  and  log  jams  in  a number  of  water  courses  must  be 
cleared  to  allow  natural  streamflow,  prevent  streambank  cutting 
and  flood  damage,  and  provide  free  passage  of  migratory  fish  to 
spawning  grounds.  Many  streams  require  pollution  abatement  practices 
to  improve  water  quality  for  fish  habitat  and  consumptive  uses  as 
well  as  for  recreational  and  esthetic  values. 

More  consideration  must  be  given  to  water  quality  standards 
and  control  in  the  use  and  management  of  rangelands.  Among  other 
requirements,  water  quality  standards  must  spell  out  sedimentation 
levels.  Livestock  may  contribute  to  bacterial  contamination  of 
water  supply  sources  such  as  springs,  seeps,  wells,  and  ponds. 

Certain  stream  areas  should  be  protected  from  direct  livestock  use 
and  trampling.  Poor  water  quality  areas  must  be  identified  and 
specific  measures  and  practices  determined  that  will  achieve  the 
objectives  of  improved  water  quality  along  with  other  range  manage- 
ment objectives. 


Bank  Stabilization  In  conjunction  with  land  treatment 
requirements  for  erosion  and  sediment  control,  some  180  miles  of 
bank  stabilization  work  have  been  accomplished  along  streams  and 
reservoirs  in  range  areas.  This  includes  the  stream  and  bank  sta- 
bilization acreages  reported  in  the  "Present  Status"  section 
converted  to  miles  on  the  basis  of  10  to  40  acres  per  mile,  depend- 
ing on  differing  characteristics  of  the  various  subregions. 

Future  needs  include  an  additional  1,400  miles  of  bank  stabilization 
by  1980,  4,700  miles  by  2000,  and  6,700  miles  by  2020. 


Levees  and  Floodwalls  About  73  miles  of  dikes  have  been 
constructed  on  rangelands  to  help  control  floods  and  prevent  damage 
from  sediment  and  debris.  An  additional  50  miles  will  be  needed  by 
1980,  127  miles  by  2000,  and  188  miles  by  2020. 


Other  Land 


The  other  land  area  of  the  region  is  expected  to  increase 
about  25  percent  from  8.3  million  acres  in  1966,  to  10.4  million 
acres  by  2020  (tables  23  and  24).  Most  of  this  expansion  will 
occur  in  two  major  categories  of  land  use:  (1)  urban  and  industrial 
areas,  and  (2)  roads,  highway,  and  other  special  rights-of-way. 
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The  increase  of  over  130  percent  in  the  region  population 
will  create  a need  for  an  additional  700,000  acres  of  urban,  indus- 
trial, and  associated  use  lands.  This  will  occur  principally  in 
Subregion  9,  which  accounts  for  30  percent  of  the  projected  growth, 
and  Subregion  11,  which  will  have  some  37  percent  of  the  regional 
increase . 

Much  of  this  shift  is  expected  to  occur  on  land  adjacent  to 
existing  urban  centers,  often  developing  along  highways  leading  to 
city  centers.  There  are  a number  of  problems  connected  with  un- 
controlled growth  of  urban  and  suburban  areas.  Homes  and  industrial 
sites  are  being  developed  on  flood  plains,  buildings  are  erected  in 
areas  with  unsuitable  foundation  conditions,  homes  are  constructed 
in  areas  where  soils  are  not  suitable  for  septic  tank  drains,  and 
housing  and  industrial  developments  are  made  on  soils  that  should 
remain  in  agricultural  production. 

This  urban  expansion  can  result  in  unnecessary  soil  dis- 
turbance. Construction  operations  scalp  off  the  ground  cover, 
exposing  bare  soil  to  the  wind  and  rain.  Subsequent  high  intensity 
storms  can  carry  these  sediments  into  storm  sewers,  ditches, 
culverts,  and  other  improvements,  causing  costly  maintenance  work. 
Temporary  protection  measures  are  necessary  on  the  projected 
700,000  acres  of  urban  area  until  they  are  formally  seeded  to  lawn, 
landscaped,  and  mulched  or  paved. 

Paving  itself  can  create  additional  problems  by  reducing 
infiltration  to  near  zero  and  directing  runoff  into  concentrated 
areas.  Good  long-range  planning  and  zoning  are  needs  that  can  b^ 
utilized  to  alleviate  this  problem. 

Of  equal  concern  is  the  1.5  million  acres  of  other  land  that 
is  projected  to  be  occupied  by  roads,  transmission  lines,  and  other 
rights-of-way.  Much  of  this  area  sustains  major  disturbance  from 
clearing  and  construction  operations,  allowing  for  sedimentation 
of  adjacent  water  areas.  As  with  the  urban  areas,  immediate  short 
range  rehabilitation  work  is  needed.  This  work  should  be  applied 
concurrently  with  construction.  Many  of  the  tracts  were  once 
highly  productive  cropland  and  forest  areas,  and  their  productivity 
loss  is  serious.  However,  their  response  to  protective  land  treat- 
ment measures  is  usually  rapid  and  they  should  not  be  left  in  an 
unprotected  state  while  sheet  and  gully  erosion  is  taking  place. 

The  area  of  small  water  bodies  included  in  the  other  land 
category  is  expected  to  increase  as  the  result  of  demands  for  addi- 
tional water  storage  facilities.  Table  31  summarizes  the  number 
of  watersheds  needing  water  facility  development  for  specified  non- 
agricultural  uses  and  shows  where  water  expansion  may  occur. 

There  are  several  locations  along  the  coastal  area  where 
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sand  dune  stabilization  is  needed.  In  addition,  there  are  numerous 
inland  areas,  especially  in  Subregions  2,  3,  4,  5,  7,  and  12,  that 
will  need  stabilization  in  the  future. 

Table  31  - Watersheds  Needing  Nonagricultural  Water  Development, 

The  Region,  1966 


Number 

of  Watersheds 

Needing 

Water  For 

Sub- 

Rural 

Live- 

Municipal 

Recrea- 

Fish 

Water 

region 

Domestic 

stock 

Industrial 

tional 

Wildlife 

Quality 

1 

31 

25 

34 

143 

153 

87 

2 

37 

20 

11 

80 

85 

42 

3 

18 

1 

15 

19 

19 

16 

4 

12 

14 

22 

109 

128 

82 

5 

9 

13 

18 

87 

105 

53 

6 

16 

15 

28 

84 

90 

54 

7 

37 

30 

48 

97 

117 

82 

8 

38 

18 

28 

45 

45 

44 

9 

86 

88 

64 

118 

124 

110 

10 

73 

33 

101 

180 

182 

163 

11 

82 

23 

68 

107 

107 

109 

12 

— 

1 

2 

34 

51 

14 

Total 

439 

281 

439 

1,103 

1,206 

856 

Source:  Soil  Conservation  Service  Data 


MEANS  TO  SATISFY  NEEDS 

The  land  measures  and  watershed  protection  activities  needed 
to  assure  continued  optimum  use  of  the  resources  are  translated  in 
this  section  into  definite  structural  and  nonstructural  programs 
designed  to  improve  and  protect  the  watershed  condition.  When  these 
needs  are  met,  many  of  the  problems  that  result  in  damage  to  the 
region's  resources  and  economic  loss  will  have  been  solved  or 
considerably  modified.  The  means  to  accomplish  watershed  protection 
is  discussed  in  terms  of  individual  items  on  the  basis  of  1969 
dollars . 

Improved  management  of  soil  and  water  resources  could  lead 
to  an  increase  in  the  production  from  cropland,  range,  and  forest 
land.  The  greatest  potential  increase  in  cropland  will  come  from 
improved  technology  in  the  use  of  fertilizers  and  improved  irriga- 
tion systems  to  allow  wider  diversification  of  crops.  The  potential 
increase  on  rangelands  will  result  from  improvement  in  feed  produc- 
tion and  range  management,  increasing  the  carrying  capacities  of 
ranges.  Forest  improvement  potentials  are  based  on  wider  use  of 
fertilizers,  improved  tree  strains,  and  other  cropping  practices 
once  considered  useful  only  on  agricultural  areas. 


Erosion  that  produces  sediment  pollution  in  streams  and 
damages  urban  areas  can  be  reduced  as  much  as  90  percent  by  soil 
conservation  measures  without  materially  changing  the  basic  land 
use  pattern.  Reforestation,  gully  control,  and  land  treatment 
measures  have  been  effective  in  reducing  erosion  and  providing 
for  stabilization  of  sand  dunes.  Other  measures  are  river  bank 
control  and  roadside  fill  and  cut  bank  stabilization.  These  are 
discussed  in  greater  detail  in  the  cropland,  forest  land,  and 
rangeland  sections. 

The  solution  to  many  of  the  conservation  problems  will 
require  the  cooperation  of  local  organizations  and  Federal  and 
State  governments  in  planning  and  carrying  out  improvements  for 
flood  prevention  and/or  for  the  conservation,  development,  utiliza- 
tion, and  disposal  of  water  in  watershed  or  subwatershed  areas. 

The  public  agencies  provide  technical,  financial,  and  credit 
assistance  to  landowners,  operators,  and  other  people  living  in 
the  watersheds.  Project-type  action  would  supplement  other  soil 
and  water  conservation  programs  for  the  development  and  protection 
of  our  resources  and  flood  protection  for  urban  areas.  A 
Conservation  Needs  Inventory  and  a river  basin  survey  were  made  on 
the  basis  of  smal’  wat^r  hed  areas,  usually  less  than  250,000 
acres.  The  Co lumbi:-* -North  Pacific  Region  was  divided  into  1,584  small 
areas  and  908  were  found  to  have  problems  and  potentials  of  such 
a nature  that  they  should  be  treated  as  a unit.  Tables  32  and  33 
show,  by  subregion  and  t"^get  date,  the  watersheds  and  acreage 
needing  cooperative  development  and  treatment.  Figure  4,  a dot 
map,  shows  the  general  location  of  these  areas.  Some  of  the  small 
watersheds  have  been  studied  in  detail,  but  only  a limited  amount 
of  information  has  been  obtained  for  many  of  them.  Further 
detailed  investigations  will  be  necessary  to  determine  exact  needs 
and  solutions  to  the  problems. 
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Table  32  - Study  Areas  with  Conservation  Problems  Needing 
Cooperative  Development  and  Treatment,  The  Region 


Subregion  5 

Water- 

Number  of 

Watersheds  with  Problems 

in : 

Target  Year 

sheds 

Flooding 

F.rosion 

Drainage 

I rrigation 

Land  Treatment 

1980 

1 

29 

28 

14 

28 

12 

29 

2 

10 

9 

10 

3 

5 

10 

3 

11 

11 

11 

11 

10 

11 

4 

25 

20 

23 

21 

20 

23 

5 

19 

18 

12 

15 

16 

18 

6 

9 

8 

7 

7 

9 

9 

7 

18 

14 

IS 

9 

16 

17 

8 

24 

24 

21 

24 

22 

23 

9 

26 

20 

- 

11 

19 

26 

10 

26 

26 

17 

25 

26 

26 

11 

25 

25 

20 

25 

25 

25 

12 

_ 

_ 

_ 

_ 

_ 

_ 

Total 

222 

203 

150 

179 

180 

217 

2000 

1 

46 

43 

13 

38 

17 

46 

2 

28 

25 

21 

8 

25 

28 

3 

6 

6 

6 

6 

6 

6 

4 

33 

28 

29 

25 

27 

31 

5 

29 

26 

24 

24 

29 

29 

6 

36 

28 

33 

30 

32 

36 

7 

20 

16 

18 

11 

20 

19 

8 

13 

13 

13 

13 

13 

13 

9 

23 

23 

8 

23 

23 

23 

10 

31 

31 

22 

30 

26 

31 

11 

59 

35 

22 

49 

35 

49 

12 

12 

12 

12 

12 

12 

12 

Total 

336 

286 

221 

269 

265 

323 

2020 

1 

50 

36 

10 

39 

14 

48 

2 

65 

36 

44 

19 

51 

52 

3 

7 

i 

i 

2 

4 

2 

4 

41 

24 

36 

19 

33 

38 

5 

47 

29 

36 

32 

43 

43 

6 

17 

12 

14 

10 

15 

17 

7 

29 

15 

21 

7 

29 

22 

8 

7 

1 

3 

5 

5 

5 

9 

23 

23 

ib 

23 

23 

23 

10 

34 

24 

16 

25 

20 

28 

11 

26 

18 

14 

21 

15 

21 

12 

4 

4 

4 

4 

4 

4 

Total 

350 

223 

209 

206 

256 

303 

Source : Soil  Conservation  Service,  River  Has  in  Data. 


Table  33  - Practices  Required  for  Cooperative  Conservation  Development,  The  Region 


Subregion  ti 

Water- 

Flood 

F.  ros  i on 

Potential 

Water 

l-and 

Target  Date 

sheds 

Control 

Control 

Drainage 

TTTooo 

Irrigation 

acres) 

Short 

Treatment 

1980 

1 

29 

40.5 

101.8 

45.1 

66.3 

23.6 

131.5 

2 

10 

35.8 

349.4 

3.2 

119.5 

9.2 

352.6 

3 

11 

59.7 

8.3 

31.7 

142.0 

16.0 

99.7 

4 

25 

159.1 

535.3 

93.7 

155.7 

71  .4 

1 ,033.4 

5 

19 

11.9 

134.8 

16.3 

105.8 

80.7 

186.6 

6 

9 

10.8 

195.7 

6.8 

35.5 

11.9 

410.1 

7 

18 

31.2 

473.7 

8.6 

468.5 

109.4 

488.7 

8 

24 

38.9 

3.3 

45.5 

51.2 

0.5 

87.7 

9 

26 

35.7 

- 

202.2 

278.6 

3.4 

251.0 

10 

26 

75.9 

128.3 

64.5 

127.3 

4.1 

206.9 

11 

25 

179.3 

5.6 

160.1 

114.6 

- 

345.0 

12 

- 

- 

- 

- 

- 

- 

- 

Total 

222 

678.8 

1,936.2 

677.7 

1,665.0 

330.2 

3,593.2 

2000 

1 

46 

63.9 

135.6 

89.0 

202.8 

37.0 

166.5 

2 

28 

22.4 

232.0 

11.9 

276.2 

5.7 

243.8 

3 

6 

7.5 

2.2 

7.3 

78.6 

5.5 

17.0 

4 

33 

109.4 

605.2 

150.7 

182.9 

169.7 

1 ,055.1 

5 

29 

43.5 

818.5 

144.2 

212.6 

86.4 

642.6 

6 

36 

98.5 

952.6 

97.5 

277.4 

73.8 

1 ,987.  1 

7 

20 

12.9 

305.1 

10.2 

679.2 

112.9 

318.3 

8 

13 

34.2 

6.4 

40.2 

45.0 

0.9 

80.8 

9 

23 

26.6 

0.7 

86.7 

142.2 

2.9 

87.4 

10 

31 

69.8 

164.0 

102.5 

81.0 

16.7 

270.5 

11 

59 

67.8 

7.9 

63.5 

117.3 

- 

139.2 

12 

12 

128.4 

327.9 

121.9 

133.5 

203.8 

465 . 5 

Total 

336 

684.9 

3,558.1 

925.6 

2,428.7 

715.3 

5,473.6 

2020 

1 

50 

70.7 

72.4 

95.5 

112.8 

45.3 

109.6 

2 

65 

54.3 

888.0 

34.6 

1 ,309.9 

22.4 

922.6 

3 

7 

6.0 

0.4 

0.9 

54.0 

Tr. 

7.3 

4 

41 

97.1 

750.2 

65.4 

444.6 

137.1 

1 ,092.5 

S 

47 

12.4 

925.2 

36.2 

541.2 

79.5 

546.4 

6 

17 

9.8 

176.5 

12.1 

125.3 

5.7 

330 . 2 

7 

29 

.8.  1 

478.6 

2.0 

211.0 

126.2 

486.7 

8 

7 

2.1 

- 

2.0. 

7.8 

- 

4.1 

9 

23 

35.5 

1.9 

128.6 

229.2 

4.0 

130.5 

10 

34 

18.9 

70.2 

14.4 

35.0 

2.6 

91.7 

11 

26 

298.2 

20.6 

11.7 

18.8 

- 

35.5 

12 

4 

4.5 

8.5 

4.2 

17.3 

32.3 

13.3 

Total 

350 

617.6 

3,392.5 

407.6 

3,106.9 

455.1 

3,770.4 

Cropland 


Presently,  there  are  more  than  20.8  million  acres  of  crop- 
land, with  7.1  million  acres  irrigated.  Based  on  the  projected 
needs  for  agricultural  products,  cropland  should  increase  to  just 
over  21.6  million  acres  with  irrigated  cropland  expanding  to  about 
13.1  million  acres.  The  land  resource  is  more  than  able  to  meet 
this  demand  for  additional  cropland.  Table  34  indicates  the  amounts 
and  distribution  of  land  suitable  for  crop  production. 

Table  34  - Land  Areas  Suitable  for  Crop  Production 
The  Columbia-North  Pacific  Region,  1966 


Sub- 

Capability  Classl/ 

Total!/ 

region 

I 

II 

III 

IV 

(1,000  acres) 

1 

1.0 

415.1 

1,135.6 

3,003.0 

4,554.7 

2 

69.1 

500.0 

2,518.0 

1,503.1 

4,590.2 

3 

51.8 

255.3 

330.6 

425.2 

1,062.9 

4 

- 

569.2 

2,233.4 

1,124.2 

3,926.8 

5 

43.6 

478.3 

857.0 

490.5 

1,869.4 

6 

3.0 

424.1 

2,497.4 

933.4 

3,857.9 

7 

20.0 

555.8 

1,974.3 

3,037.5 

5,587.6 

8 

11.6 

217.0 

434.7 

466.7 

1,130.0 

9 

171.5 

906.2 

851.9 

872.2 

2,801.8 

10 

1.8 

602.5 

843.6 

2,119.1 

3,567.0 

11 

- 

315.0 

521.0 

1,231.0 

2,067.0 

12 

- 

94.5 

510.0 

545.0 

1,149.5 

Total 

373.4 

5,333.0 

14,707-5 

15,750.9 

36,164.8 

1/  Defined  in  Appendix  IV,  Land  8 Mineral  Resources 
2/  About  15  million  acres  of  desert  land  presently  in  land 

capability  Class  VI  would  also  be  suitable  for  crop  production 
when  irrigated. 

Source:  Appendix  IV,  Land  and  Mineral  Resources 


Water  Conservation 


The  projected  needs  for  food  and  fiber  show  that  13.1  million 
acres  of  cropland  should  be  fully  irrigated  by  the  year  2020.  This 
is  an  increase  of  over  5.9  million  acres.  In  addition,  over  26 
percent  or  1.8  million  acres  of  irrigated  cropland  needs  more  than 
2 million  acre-feet  of  irrigation  water  to  have  a full  season  supply. 
Storage  reservoirs  and  ground-water  development,  coupled  with 
improved  irrigation  efficiencies,  will  be  needed  to  meet  the  growing 
demand  for  agricultural  water. 


Irrigated  agriculture  is  expected  to  continue  to  be  the 
major  consumptive  user  of  water.  As  the  competition  for  available 
water  increases,  irrigation  needs  will  take  on  added  importance 
and  changes  in  the  use  of  water  for  agricultural  purposes  are 
expected.  Because  of  the  increased  cost  of  developing  irrigation 
water,  it  is  expected  to  use  more  systems  with  higher  efficiencies. 
Irrigated  soils  and  irrigation  water  will  need  to  be  used  in  a way 
that  insures  high  production  without  wasting  either  water  or  soil. 
This  means  using  cropping  systems  and  management  practices  that 
will  maintain  a higher  quality  in  agriculture. 

There  are  a number  of  efficient  methods  of  applying  irriga- 
tion water.  Sprinklers,  furrows,  corrugations,  graded  borders, 
and  basins  will  give  good  efficiencies  when  properly  used.  The 
trend  in  the  method  of  application  to  sprinkler  irrigation  is 
expected  to  continue.  Much  of  the  land  coming  under  irrigation  is 
expected  to  be  equipped  almost  entirely  by  sprinklers  (table  35) . 

Almost  1.9  million  acres,  or  one- fourth  of  the  total  of  7 
million  acres  irrigated,  are  irrigated  with  an  acceptable  efficiency. 
This  means  that  the  irrigation  system  is  designed  to  deliver  water 
in  the  right  amount  and  at  the  right  time,  and  that  the  farm  oper- 
ator is  efficiently  applying  water  according  to  plant  needs. 


Crop  reeidue  helpe  prevent  soil  eroeiont  increase  infiltration , and  maintain  soil  fertility. 
(SCS  9- 150 SO) 


Table  35  - Probable  Trend  in  the  Method  of 
Irrigation,  The  Region 


Item 

Unit 

1966 

1980 

2000 

2020 

Sprinkler  Irrigation  Systems 

No. 

24,523 

44,340 

75,753 

106,657 

Area  Irrigated 

1000  Acs. 

1,750 

4,082 

7,115 

10,000 

Surface  Irrigation  Systems 

No. 

27,448 

23,790 

20,130 

15,850 

Area  Irrigated 

1000  Acs. 

5,381 

4,662 

3,946 

3,106 

Total  Cropland  Irrigated  1/ 

1000  Acs. 

7,131 

8,744 

11,061 

13,106 

\J  Approximately  97  percent  of  Irrigated  Area,  Appendix  IX,  Irrigation. 
Source:  Soil  Conservation  Service,  C-NPRBS  Data 


To  properly  manage  all  irrigated  acres  will  require: 

(1)  Conveyance  systems  to  deliver  water  with  minimum  losses; 

(2)  water  control  in  surface  irrigation;  (3)  full  season  irriga- 
tion water  supplies  for  water-short  areas;  (4)  adjustment  in 
cropping  practices  to  stay  within  water  supplies;  (5)  technical 
assistance  to  farm  operators  in  the  management  of  irrigation  systems. 

One  of  the  methods  of  increasing  irrigated  cropland  acreage 
in  local  areas  is  to  improve  on-farm  irrigation  efficiencies.  The 
application  of  better  irrigation  water  management  principals  should 


r.?r  ■ i« 


increase  on-farm  irrigation  efficiencies  by  about  8 percent  or 
almost  0.6  acre-feet/acre.  Savings  effected  for  the  7.1  million 
acres  presently  irrigated  would  be  almost  4.3  million  acre-feet 
or  enough  to  irrigate  another  1.3  million  acres  in  2020. 

The  increases  projected  in  on-farm  efficiencies  will  require 
that  irrigation  be  properly  managed  on  almost  75  percent  of  the 
irrigated  cropland  or  about  9.5  million  acres  by  2020.  As  is  shown 
in  table  36,  this  will  require  an  increase  of  almost  110,000  water 
control  structures,  almost  25,000  miles  of  conveyance  structures, 
9,640  storage  reservoirs,  and  land  shaping  on  1.6  million  acres. 


Table  36  - Cumulative  Projected  Practices  for  Irrigated 
Cropland,  The  Columbia-North  Pacific  Region 

Practice  Unit  1966  1980  2000  2020 


Water  Control 


Facilities 

No. 

167,341 

191,449 

233,915 

276,498 

Irrigation  Water 

Conveyance  Facilities 

Mi. 

42,246 

47,347 

56,754 

66,988 

Water  Storage 

Facilities 

No. 

7,996 

10,110 

14,500 

17,640 

Flood  Irrigation  System 

No. 

27,448 

23,790 

20,130 

15,850 

Sprinkler  Irrigation 

Systems 

No. 

24,523 

44,340 

75,753 

106,657 

Land  Shaping  1000 

Acs . 

1,413 

1,783 

2,422 

3,034 

Irrigation  Water  Mgt.  1000 

Acs . 

1,901 

3,868 

6,614 

9,549 

Source:  Soil  Conservation  Service  C-NPRBS  Projections 


Currently  the  most  acute  water  conservation  problem  is  that 
85  to  90  percent  of  the  precipitation  occurs  between  October  1 and 
May  31.  Streamflows  are  at  a minimum  when  the  demand  for  water  is 
maximum. 

The  most  common  method  of  increasing  minimum  streamflows  or 
for  meeting  water  requirements  at  critical  times  is  storage  reser- 
voirs. Currently,  there  are  over  1,700  small  irrigation  reservoirs 
and  ponds  in  the  region.  These  are  expected  to  increase  to  over 
4,200  by  2020.  Total  storage  is  expected  to  increase  almost  70 
percent.  As  shown  in  table  36,  irrigation  reservoirs  on  private 
land  are  projected  to  increase  over  2,500  or  150  percent  by  2020. 
Other  types  of  ponds  and  reservoirs  are  also  expected  to  increase. 
The  number  of  multipurpose  structures  should  expand  by  112  percent 
or  to  2,600  and  total  farm  ponds  should  exceed  33,000  in  the  same 
period. 


There  is  enough  annual  rainfall  to  produce  many  crops 
without  irrigation,  but  only  a little  of  it  occurs  during  the 
growing  season.  Even  in  the  moist  climate  west  of  the  Cascades 
very  few  crops  produce  well  without  irrigation. 

Several  practices  are  used  to  conserve  the  natural  moisture. 
The  most  widespread  practice  is  to  grow  winter  wheat,  which  is 
planted  in  the  fall,  grows  a little  during  the  winter,  grows  rapidly 
with  spring  moisture,  and  matures  in  the  dry  summer.  Where  there 
are  less  than  16  inches,  the  land  is  left  fallow  on  alternate  years 
and  kept  free  of  weeds  to  accumulate  2 years  moisture  in  the  root 
zone  to  produce  a crop  in  the  following  year.  The  erosion  control 
practices  of  fall  chiseling,  stubble  mulching,  subsoiling,  strip- 
cropping, and  diversions  help  the  soil  absorb  water  and  hold  it. 
General  use  of  these  practices  will  help  meet  the  need  for  water 
conservation  for  dry  land  production. 

Some  large  irrigation  projects  require  cost  sharing  or,  in 
the  case  of  multipurpose  dams,  irrigation  costs  are  reduced  through 
the  sale  of  power.  However,  although  Federal  loans  can  be  obtained, 
some  individuals  or  small  groups  pay  for  most  or  all  of  their  irri- 
gation developments.  Programs  to  provide  technical  assistance, 
cost  sharing  equal  to  larger  projects,  and  long-term,  low-cost 


Rough  tillage  leaves  soil  uncompacted,  increases  infiltration , and  reduces  runoff.  (SCS  9-2137-3) 
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financing  for  the  development  of  feasible  projects  should  be 
improved  and  increased- 

There  are  a number  of  possibilities  that  might  meet  this 
need.  For  example,  states  could  provide  for  low  interest  loans  to 
individuals  or  small  groups  and,  in  some  instances,  construct  small 
projects.  States  should  be  encouraged  to  provide  all  of  the  needed 
financial  assistance  possible. 


Drainage 

Over  2.5  million  acres  or  about  12  percent  of  the  cropland 
has  a wetness  or  drainage  problem  (table  22).  About  845,000  acres 
of  this  have  been  drained  to  a degree  suitable  for  the  crop  grown. 

By  the  year  2020,  the  drainage  problem  area  will  have  increased  by 
about  16  percent  or  to  2.9  million  acres.  Most  of  this  increase 
will  be  in  areas  of  irrigation  expansion. 

If  cropland  areas  are  to  meet  the  projected  food  and  fiber 
needs  through  increased  yields,  an  estimated  75  percent  of  the 
cropland  with  a wetness  problem  will  have  to  be  drained  by  2020 
(table  37).  Tile  and  open  drains  will  be  needed  to  remove  excess 
surface  and  subsurface  water  since  these  drainage  problems  limit 
crop  selection  and  reduce  yield  opportunities.  Drainage  practices 
will  be  applied  to  1.2  million  acres  by  1980,  almost  1.7  million  by 
2000,  and  2.1  million  by  the  year  2020.  Table  38  shows  the  projected 
rate  at  which  drainage  practices  should  be  installed.  Current 
programs  should  be  expanded  to  meet  needs . 


Table  37  - Cropland  Areas  Remaining  to  be  Drained, 
Columbia-North  Pacific  Region 


Subregion 

1966 

1980 

2000 

2020 

i non 

1 

127.0 

108.0 

89.0 

76.0 

2 

30.4 

28.0 

24.2 

21.3 

3 

39.9 

37.0 

32.0 

27.0 

4 

324.8 

297.0 

281.5 

263.1 

5 

136.0 

109.0 

73.0 

35.0 

6 

106.7 

92.1 

72.6 

53.3 

7 

40.5 

38.0 

33.1 

28.0 

8 

72.0 

57.0 

34.0 

10.0 

9 

285.0 

220.0 

140.0 

60.0 

10 

190.6 

156.8 

111.7 

66.8 

11 

236.0 

175.0 

87.0 

20.0 

12 

93.8 

81.0 

63.9 

46.9 

Total 

1,682.7 

1,398.9 

1,042.0 

707.4 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 
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Table  38  - Cumulative  Practices  Required  to  Provide  Needed  Drainage 
Columbia-North  Pacific  Region 


Practice 

Unit 

1966 

1980 

2000 

2020 

Conduits  § Ditches 
Structures 

Miles 

No. 

19,102 

3,477 

28,836 

5,644 

42,186 

7,769 

54,780 

12,096 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Underground  tile  drainage  systems  remove  excess  water , making  the  land  suitable  for  intensive 
use.  (SCS  0-1443-11) 


Erosion  Control 


Shifts  in  land  use  are  expected  to  increase  the  cropland 
acreage  with  an  erosion  potential  by  about  12  percent  or  from 
13.8  million  acres  to  15.5  million  acres  (table  27).  To  provide 
erosion  control  and  protect  water  quality  over  9.6  million  acres  of 
cropland  will  have  been  adequately  treated  by  1980,  11.9  million 
acres  by  2000,  and  13.9  million  acres  by  2020.  Table  39  shows  the 
area  of  cropland  remaining  to  be  treated. 

Table  40  shows  the  erosion  control  practices,  many  of  which 
are  recurring,  that  will  be  necessary  to  treat  cropland  at  the 
projected  rate.  These  practices  and  the  stream  channel  improvement 
practices  shown  in  table  41  will  reduce  sediment  yield  from 
cropland  areas  by  at  least  63  percent  by  the  year  2020.  Annual 
sediment  yield  from  cropland  areas  should  decrease  from  17,786 
acre-feet  in  1966  to  13,695  acre-feet  by  1980,  to  8,890  acre-feet 
by  2000,  and  to  6,580  acre-feet  by  the  year  2020. 
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Table  39  - Cropland  Areas  Remaining  to  be  Treated 
for  Erosion  Control,  The  Region 


Subregion 

1966 

1980 

2000 

2020 

i nnn 

1 

222 

162 

101 

42 

2 

1,277 

995 

402 

192 

3 

11 

8 

5 

3 

4 

1,630 

1,450 

1,269 

1,029 

5 

413 

330 

220 

110 

6 

1,263 

982 

606 

231 

7 

864 

720 

369 

18 

8 

10 

5 

3 

1 

9 

7 

5 

3 

1 

10 

32 

26 

17 

8 

11 

17 

14 

11 

2 

12 

8 

7 

5 

3 

Total 

5,754 

4,704 

3,011 

1,640 

Source:  Soil 

Conservation 

Service,  C-NPRBS  Projections 

Table  40  - Cumulative  Practices  to  Satisfy  Erosion  Control  Needs 
on  Cropland,  Columbia-North  Pacific  Region 

Practice 

Unit 

1966 

1980 

2000 

2020 

Grade  Stab.  Structure 

No. 

2,392 

3,480 

4,970 

6,600 

Diversions 

Mi . 

1,451 

3,680 

6,850 

10,030 

Ditch  Bank  Seeding 

Mi . 

3,025 

3,970 

5,150 

6,330 

Field  Windbreaks 

1000 

Acs . 

845 

1,110 

1,960 

2,840 

Crop  Resi'due  Use 

1000 

A:s . 

5,704 

8,010 

10,940 

14,110 

Stubble  Mulch 

1000 

Acs . 

1,837 

2,400 

3,200 

4,050 

Grassed  Waterway 

1000 

Acs . 

67 

360 

460 

1,160 

Stripcropping 

1000 

Acs . 

281 

430 

660 

880 

Cons.  Cropping  System 

1000 

Acs . 

6,761 

9,860 

13,410 

17,150 

Pasture  Planting 

1000 

Acs. 

1,071 

1,840 

2,280 

3,010 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Erosion  control  on  dry  cropland  is  effected  by  planning  and 
applying  a combination  of  practices  that  protect  the  soil.  These 
practices  can  be  divided  into  three  groups:  structural,  vegetative, 

and  tillage.  Structural  practices  include  diversion  terraces  and 
floodways.  Vegetative  practices  include  critical  area  planting, 
ditch  bank  seeding,  windbreaks,  grassed  waterways,  and  cover  crops. 
Tillage  practices  include  subsoiling,  minimum  tillage,  stripcropping, 
and  stubble  mulching. 
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Practices  to  reduce  erosion  are  used  singly  or  in  combinations 
based  on  the  needs  of  the  soil  and  crops  grown.  Capability  Class  II 
soils  can  usually  be  protected  by  use  of  simple  tillage  or  cultural 
practices  such  as  stubble  mulching,  growing  cover  crops  or  using 
minimum  tillage.  Capability  Class  III  soils  need  tillage  and 
cultural  practices  supplemented  by  practices  such  as  stripcropping, 
diversion  terraces,  and  grassed  waterways.  Cropland  in  Capability 
Class  IV  soils  needs  a combination  of  practices  used  on  Class  III 
soils  with  the  addition  of  acceptable  rotations  and  more  intense 
management.  Treating  cropland  according  to  its  needs  should  reduce 
erosion  to  an  acceptable  level  which  is  S tons  per  acre  per  year, 
or  an  inch  of  soil  lost  in  approximately  100  years. 

There  are  two  ways  to  insure  erosion  control.  One  would  be 
districts  similar  to  weed  control  districts.  In  such  districts, 
if  a landowner  neglected  the  erosion  problem,  the  district  would 
treat  an  eroding  area  by  whatever  means  necessary  to  control  the 
erosion  and  bill  the  landowner.  Another  means  would  be  incentive 
payments.  In  this  program,  the  landowner  would  receive  incentive 
payments  for  seeding  erodible  areas  to  grass  and  legumes. 


Field  diversions  remove  excess  water  and  prevent  erosion.  (SCS  5-2259-11 ) 
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Flood  Control 


Practices  used  to  conserve  soil  have  values  in  flood  control 
by  retarding  flows  and  increasing  the  intake  and  storage  of  water 
by  soils.  For  this  reason,  flood  control  should  start  on  the  land 
where  the  precipitation  falls. 

However,  land  treatment  measures  on  cropland  will  have 
little  effect  on  the  extent  of  floods  along  the  major  streams. 

In  general  the  largest  portion  of  the  flood  waters  arises  from  a 
source  far  removed  from  the  cropland  area  in  the  upper  watersheds 
on  forest  and  rangelands.  The  runoff  from  agricultural  lands 
causes  erosion  and  sediment  damage  to  stream  and  fields  and  adjacent 
improvements  such  as  roads  and  irrigation  ditches.  Deposits  in 
stream  channels  tend  to  restrict  channel  capacity  and  to  aggravate 
meandering  and  bank  cutting,  thus  increasing  flood  damages.  Poor 
cropping  practices  often  itensify  excessive  runoff  and  erosion. 

These  losses  can  be  greatly  reduced  and,  in  some  cases,  eliminated 
through  proper  cropping  and  conservation  practices.  To  a large 
extent,  the  technical  knowledge  for  improved  practices  exists,  but 
the  big  problem  is  in  getting  them  applied. 

Table  41  shows  the  projected  rate  at  which  stream  channel 
improvements  and  other  flood  prevention  practices  will  be  installed. 


Table  41  - Cumulative  Cropland  Flood  Prevention  Practices, 

The  Region 


Practice 

1966 

1980 

2000 

2020 

(mi les) 

Stream  Channel  Imp. 

1,996 

5,115 

9,890 

14,903 

Streambank  Protection 

570 

1,720 

3,102 

4,534 

Stream  Channel  Stab. 

84 

457 

970 

1,529 

Dikes  5 Levees 

876 

1,999 

3,585 

5,100 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


More  details  on  flooding  problems  and  the  means  to  solve 
them  can  be  found  in  Appendix  VII,  Flood  Control. 

Sometimes,  damages  to  land  and  crops  will  not  support 
extensive  flood  prevention  work  on  an  individual  owner  basis. 

Since  erosion  from  cropland  or  streambanks  usually  causes  sediment 
damage  on  downstream  areas,  programs  need  broader  area  coverage. 


Conservation  Costs 


Table  42  shows  the  projected  costs  of  the  conservation 
program  by  target  dates. 

Table  42  - Estimated  Cost  of  Cropland  Conservation  Practices, 

The  Region 


Item 

Water  Con- 
servation 

Drain- 

age 

Erosion 

Control 

Flood 

Control 

Total 

(1 

,000  dollars) 

1966-1980 

Private  Funds 

1,894,810 

130,090 

785,560 

71,330 

2,881,790 

Public  Funds 

407,640 

60,460 

79,350 

115,630 

663,080 

Technical  Cost!./ 

70,500 

26,830 

57,800 

14,200 

169,330 

Total 

2,372,950 

217,380 

922,710 

201,160 

3,714,200 

1981-2000 

Private  Funds 

4,041,950 

256,860 

1,261,210 

126,380 

5,686,400 

Public  Funds 

803,400 

84,240 

121,850 

233,360 

1,242,850 

Technical  Cost*/ 

151,300 

49,200 

110,620 

25,520 

336,640 

Total 

4,996,650 

390,300 

1,493,680 

385,260 

7,265,890 

2001-2020 

Private  Funds 

5,574,000 

320,940 

1,251,710 

149,380 

7,296,030 

Public  Funds 

978,040 

136,310 

148,360 

275,190 

1,537,900 

Technical  Cost!/ 

204,750 

54,730 

119,630 

35,120 

414,230 

Total 

6,756,790 

511,980 

1,519,700 

459,690 

9,248,160 

1/  Includes  public  and  private  costs. 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Programs 

There  are  a number  of  existing  technical  and  financial 
programs  that  can  be  used  by  the  private  landowner  to  help  him 
implement  needed  land  and  water  treatment. 

The  Agricultural  Conservation  Program  can  provide  part  of 
the  cost  of  carrying  out  essential  practices  such  as:  Seeding  for 

protection  or  land  use  adjustment;  planting  trees  and  shrubs  to 
prevent  erosion;  establishing  sod  waterways,  diversions,  and 
terraces;  streambank  or  shore  protection  and  channel  clearance; 
constructing  open  and  closed  drains;  reorganizing  irrigation  systems 
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land  leveling  for  irrigation;  lining  irrigation  ditches;  construct- 
ing dams,  pits,  or  ponds  for  agricultural  uses;  developing  springs 
and  installing  pipelines  for  livestock  water;  controlling  competi- 
tive shrubs  on  rangeland;  subsoiling;  developing  wildlife  habitat; 
and  installing  beautification-conservation  measures. 

An  additional  area  of  assistance  could  result  from  an  accel- 
eration or  redirection  of  farmland  diversion  programs.  These 
programs  could  be  directed  at  solving  conservation  problems,  as 
well  as  reduction  of  excess  production. 

The  Small  Reclamation  Projects  Act  can  be  used  to  help 
finance,  by  loans,  projects  that  are  primarily  for  irrigation;  but 
can  include  almost  all  other  water  uses  if  they  are  incidental  to 
the  main  purpose. 

The  1948  Flood  Control  Act  can  finance,  construct,  and  give 
technical  assistance  to  local  governmental  organizations  for 
projects  that  are  primarily  for  flood  control,  but  other  water 
functions  can  also  be  included  as  an  incidental  part. 

Existing  flood  control  acts  provide  authority  for  clearing 
and  straightening  streams  and  removal  of  snags  and  debris  in  the 
interest  of  flood  control  and  navigation. 

The  Farmers  Home  Administration  can  make  soil  and  water 
loans  accompanied  by  technical  management  assistance  to  single  or 
groups  of  owners  or  operators  of  farms  and  ranches  to  assist  them 
in  developing,  conserving,  and  making  proper  use  of  their  land  and 
water  resources.  Water  and  waste  disposal  system  loans  and  grants 
for  the  construction  of  rural  community  water  and  waste  disposal 
systems  are  made  to  public  bodies  and  nonprofit  organizations. 
Similar  loans  can  be  made  for  the  development  of  rural  recreation 
areas  including  facilities  for  swimming,  golfing,  boating,  fishing, 
and  camping. 

The  Watershed  Protection  and  Flood  Prevention  Act  can  be 
used  by  local  governmental  organizations  of  landowners  to  gain 
technical,  cost-sharing, and  credit  aid  in  planning  and  carrying  out 
works  of  improvement  for  flood  prevention  and  agricultural  land 
and  water  management,  including  irrigation  and  drainage.  Also 
included,  if  not  the  major  item  in  the  plan,  is  nonagri cultural 
water  management,  including  municipal,  domestic,  and  industrial 
supplies  and  fish,  wildlife,  and  recreation  development. 


The  Soil  Conservation  Act,  Public  Law  46,  provides  techni- 
cal assistance  through  local  Soil  and  Water  Conservation  Districts 
to  individuals  and  groups  of  landowners  or  operators  in  all  phases 
of  conservation  use  and  development  of  land  and  water  resources. 

The  Food  and  Agricultural  Act  of  1960  provides  for  technical, 
cost-sharing,  and  credit  aid  to  groups  of  landowners  for  planning 
and  carrying  out  work  for  improvement  of  almost  all  water  and 
related  land  uses.  The  agencies  who  administer  the  technical  and 
financial  assistance  programs  discussed  above  are  shown  in  table  43. 


Table  43  - Agencies  Administering  Programs  Facilitating  Land 
Measures  and  Watershed  Protection  on  Cropland,  The  Region,  1968 


Agencies  and  Programs 


Cost  Technical 
Loans  Sharing  Assistance 


Agricultural  Stabilization  8 
Conservation  Service 

Agriculture  Conservation  Program  X 

Bureau  of  Reclamation 

Small  Reclamation  Project  Act  X 

Corps  of  Engineers 

Small  Flood  Control  Act  X 

Snagging  8 Clearing  Act  X 

Farmers  Home  Administration  X 

Soil  Conservation  Service 

Resource  Conservation  § Development  X X 

Proj  ects 

Watershed  Protection  6 Flood  X X 

Prevention  Act 
Soil  Conservation  Act 


X 

X 

X 

X 

X 

X 


Forest  Land 


There  is  no  substitute  for  proper  watershed  protection. 

The  ultimate  potential  use  of  the  forested  areas  cannot  be  realized 
unless  the  soil  and  water  values  are  protected.  There  is  also  no 
advantage  to  planning  the  water  resource  development  structural 
needs  if  land  treatment  on  the  upland  watersheds  is  ignored.  Water- 
shed protection  and  land  treatment  go  hand  in  hand  with  the  utiliza- 
tion of  the  forest  resources  and  the  structural  programs  needed  to 
develop  the  water  resources  of  the  region. 

The  demand  for  raw  material  by  the  forest  products  industries 
will  require  increased  yields  from  the  forest  land  of  the  region. 
Yield  improvement  practices  will  take  many  forms.  Cultural 
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practices  needing  acceleration  include  the  stocking  of  nonstocked 
and  poorly  stocked  commercial  areas,  thinnings  to  increase  per 
acre  yields,  pruning  for  better  wood  quality,  and  fertilization 
and  tree  improvement  programs.  Inventories  of  some  of  this 
cultural  work  and  its  cost  have  been  made  on  most  public  ownerships. 
Projections  have  been  made  for  the  balance.  These  data  are  shown 
in  table  44. 

Harvest  of  the  present  and  future  forest  mortality,  located 
in  the  least  accessible  areas  of  the  forest,  will  require  accel- 
erated access  road  construction.  This  means  that  higher  levels  of 
watershed  protection  will  be  required  concurrently  with  this 
increased  development.  Demands  on  the  water  resources  will  require 
improved  quality  and  quantity.  This  in  turn  will  necessitate 
accelerated  methods  of  sediment  reduction  and  improved  streamflows 
through  water  yield  improvement. 

Effective  livestock  control  will  need  to  be  extended  to  all 
grazed  forest  lands.  The  extension  of  improved  grazing  systems  to 
all  the  forest  grazing  land  will  require  measures  such  as  fencing, 
watering  facilities,  and  added  emphasis  on  the  reduction  of 
excessive  grazing  use  if  adequate  watershed  protection  is  to  be 
achieved.  The  application  of  these  practices  will  insure  that 
watershed  protection  objectives  are  met  and  that  livestock  produc- 
tion remains  an  important  use  of  forest  land. 


Table  44  - Projected  Timber  Culture  Practices,  Forest  Land, 
Columbia-North  Pacific  Region 


1980 

2000 

20 

20 

Program 

Amount 

costiy 

\mount 

Cost  1/ 

Amount 

Cost  1 J 

(acres) 

($1,000) 

(acres) 

(SI  .000) 

(acres) 

(SI  ,00(1) 

FEDERAL 

LANDS 

Reforest  at i on 
T i mb e r St and  I mp . 
Other  Practices^/ 
Total  Cost 

386,000 

1,148,000 

573,500 

20,410 
46 , 390 
4 , 866 
71  ,666 

487,000 
1 ,493,000 
653,500 

26,223 

60,430 

5,189 

91,842 

433,000 
1 ,329,000 
146  ,000 

24,283 
53,543 
2 ,654 
80 ,480 

NON' FEDERAL 

lands!/ 

Re fores tat i on 
Timber  Stand  Imp. 
Other  Practices 

370.000 

460.000 
530  ,000 

16,350 

17,755 

7,320 

458,500 

530.000 

575.000 

2 2.  S3 2 
22  ,340 
9,352 

235,600 
214,000 
345  ,000 

11  .672 
7,860 
6 ,272 

Total  Cost 

41,425 

54 ,524 

25,804 

TOTAL  ALL  LANDS 

Re fores  tat  ion 
Timber  Stand  Imp. 
Other  Practices 
Total  Cost 

756,000 
1 ,608,000 
1 ,103,500 

38,760 
64,145 
12,186 
1 15,091 

945,500 
2,023,000 
1 ,228.500 

19  , >5 
80,770 

1 1 ,541 
144,366 

668,600 
1,543 ,000 
491  .000 

35  .955 
61  ,40.3 
8,926 
106.284 

T7  In  1969  dollars. 

2/  Includes  thinning,  pruning,  and  release. 

3/  Includes  fertilization,  special  burning,  insect  and  disease  control,  and  tree 


i mprovement . 

4/  Includes  technical  assistance  to  private  landowners. 
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Watershed  Protection 


It  is  expected  that  the  level  of  watershed  protection  will 
parallel  the  increased  multiple  use  activity  of  the  forest  land 
area.  Each  acre  of  forest  land  critically  disturbed  will  require 
soil  protection  treatment.  Skid  trails  and  temporary  roads  will 
continue  to  need  cross-drainage.  Cable  and  tractor  skid  trails 
will  continue  to  need  seeding  and  scarification.  Permanent  roads 
will  continue  to  need  seeding,  mulching,  and  possibly  cribbing 
and  matting  of  the  cut  and  fill  slopes.  Paved  roads  will  require 
improved  ditch  stabilization  and  additional  culverts  to  handle 
increased  runoff.  Roads  without  permanent  culverts  will  need 
reconstruction.  Mining  access  development  roads  will  require  the 
same  considerations.  Spoil  areas  must  be  revegetated,  stream 
pollution  and  acid  drainage  curbed,  indiscriminate  prospecting 
held  in  check.  Livestock  and  big  game  populations  must  be  adjusted 
to  and  kept  in  balance  with  the  carrying  capacity  of  the  forest 
range.  Recreation  use  that  damages  the  resource  cannot  be  tolerated. 
Development  sites  cannot  intrude  onto  the  landscape;  they  must  blend 
in.  Sewage  treatment  and  other  sanitary  requirements  must  be  con- 
sidered as  important  as  seeding  roadsides  or  cross-ditching 
temporary  roads . 

In  addition  to  these  physical  needs,  the  standards  of 
operation  on  forest  lands  need  equal  consideration.  Guidelines 
recently  issued  by  the  U.  S.  Department  of  Agriculture  to  reduce 
soil  erosion  and  water  pollution  during  construction  on  Federal 
lands  and  on  federally  assisted  construction  projects  are  equally 
useful  in  all  private  forest  land  management.  Some  of  the  more 
significant  ones  are: 

1.  Reduce  by  the  greatest  extent  possible,  the  area 
and  duration  of  exposure  of  readily  erodible  soils. 

2.  Time  construction  to  avoid  extremely  rainy  periods. 

3.  Trap  construction  sediment  in  temporary  catch  basins. 

4.  Mechanically  retard  runoff  from  construction  sites 
during  operating  period. 

5.  Provide  for  the  protection  against  such  pollutants  as 
chemicals,  fuel  lubricants,  and  sewage. 

All  these  conditions  to  assure  watershed  protection  must 
be  considered  in  light  of  the  demands  for  wood  fiber,  forage, 
minerals,  and  pure  water  from  the  forest  lands  of  the  region. 

Because  these  levels  of  treatment  depend  on  the  level  of  utiliza- 
tion or  development,  only  broad  estimates  are  made  of  this 
requirement  and  only  general  costs  are  developed.  Table  45 
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outlines  this  as  a total  cost,  accumulated  through  the  year  2020. 
The  costs  are  based  on  the  assumption  that  (1)  on  the  public  forest 
lands,  controls  through  current  timber  sale,  road  construction  and 
other  operation  permits  are  adequate  if  properly  applied,  and  (2) 
on  the  private  forest  lands,  the  minimum  required  in  the  year  2020 
will  be  equivalent  to  that  presently  accomplished  on  the  public 
lands . 

Table  45  - Projected  Costs  for  Watershed  Protection  Practices, 

Forest  Land,  The  Region 


Total 

Total 

Practices 

Unit 

Units!/ 

Cost!./ 

($1,000) 

PUBLIC 

FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac . 

2,070,900 

50,004 

Harvest  Road  Treatment!/ 

Mi. 

139,100 

34,775 

Other  Watershed  Requirements!./ 

Ac. 

60,335,000 

1,318,801 

Total  Cost 

1,403,580 

PRIVATE 

FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac. 

1,235,600 

25,272 

Harvest  Road  Treatment 

Mi. 

102,400 

20,480 

Other  Watershed  Requirements 

Ac. 

24,257,000 

657,796 

Total  Cost 

703,548 

TOTAL 

ALL  LAND 

Logging  Disturbance  Treatment 

Ac . 

3,306,500 

75,276 

Harvest  Road  Treatment 

Mi. 

241,500 

55,255 

Other  Watershed  Requirements 

Ac. 

84,592,000 

1,976,597 

Total  Cost 

2,107,128 

1/  Total  for  55-year  period  1965' 

■2020. 

Costs  in  1969 

dollars . 

2 / Includes  road  maintenance. 

3/  Includes  watershed  surveys,  plans,  fire  protection,  timber 
cultural  practices,  and  other  indirectly  related  items. 

At  the  rate  shown  in  table  45,  recurrent  watershed  protec- 
tion measures  will  cost  about  $25,500,000  annually  on  the  public 
forest  lands  and  should  cost  $12,800,000  annually  on  the  private. 
Most  of  the  cost  on  the  public  lands  is  borne  by  the  volume  of 
timber  being  removed,  and  is  usually  deducted  from  the  payment  made 
by  the  purchaser  for  the  timber  purchased.  As  such,  it  is  a cost 
to  the  public  as  public  landowners.  Private  lands  present  a 
different  problem,  however.  Some  costs  are  borne  entirely  by  the 
landowner.  Others  are  shared  by  the  landowners  and  the  public 
through  grants  of  matching  money.  On  extremely  critical  areas 
outright  grants  of  Federal  funds  are  available  for  land  treatment. 
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Table  45  shows  the  recurrent  cost  of  these  watershed 
protection  programs,  currently  in  effect  or  still  needed.  It  is 
not  the  cost  required  to  rehabilitate  existing  depleted  watersheds. 
Converting  the  annual  costs  to  totals,  this  amounts  to  slightly 
over  2.1  billion  dollars  or  43  cents  per  acre  per  year  through 
2020.  It  is  the  cost  of  the  measures  used  or  still  required  to 
maintain  the  condition  of  today's  forest  land  under  the  increased 
pressures  of  tomorrow. 

It  should  be  kept  in  mind  that  the  forest  lands  encompass 
an  extremely  large  and  complex  area.  Various  types  of  forest  land, 
various  ownerships,  various  uses,  and  various  short-  and  long-range 
goals  are  involved.  Of  prime  consideration  in  recommending  a 
comprehensive  program  of  watershed  protection  are  the  costs  of  the 
proposed  program  and  the  benefits  expected  if  such  proposals  are 
undertaken.  This  appendix  shows  the  present  and  projected  cost  of 
watershed  protection  that,  through  past  experience,  has  been 
considered  a full  requirement  in  forest  land  management.  These 
are  the  requirements  that  both  resource  managers  and  public  opinion 
indicate  are  a minimal  necessity.  Regionwide,  this  protection 
cost  would  amount  to  $38,300,000  annually  and,  based  on  potential 
sediment  yield  maps,  will  keep  36,000  acre-feet  of  sediment  in 
place  per  year.  This  is  soil  that  would  remain  on  the  land,  out 
of  the  watercourses.  Such  protection  would  cost  $880  per  acre- 
foot  or  about  $70  per  acre-inch.  Research  is  needed  to  properly 
measure  the  results  of  land  treatment  and  only  after  additional 
study  can  this  type  of  benefit  be  more  properly  assessed. 

Research  is  also  necessary  to  improve  watershed  protection 
systems.  Land  managers  need  to  know  of  improved  ways  to  retain 
soil  in  place.  They  need  better  logging  systems,  road  construc- 
tion methods,  and  mineral  utilization  processes.  And  finally, 
they  need  to  know  how  to  measure  this  accomplishment,  ways  that 
can  be  quantified  other  than  the  physical  appearance  of  a free- 
flowing  stream. 

But  even  with  the  limited  ability  to  quantify  these  results 
today,  these  requirements  need  to  be  put  into  effect  now.  While 
land  managers  can  institute  these  measures  on  the  public  lands, 
they  can  only  serve  as  examples  for  the  private  landowners.  It 
will  take  education,  legislation,  and  technical  assistance  to 
effect  these  improvements  on  the  private  sector.  What  is  basically 
needed  is  state-sponsored  legislation  to  enforce  the  state  water 
quality  standards.  This  legislation  should  properly  interpret  the 
water  quality  requirements  as  they  affect  the  use  of  forest  land. 
Such  legislation  could  follow  the  general  forest  practices  acts 
in  effect  in  some  of  the  states  in  the  region.  These  require  the 
landowner  to  properly  reforest  his  cutover  lands.  A similar  water- 
shed practices  act  should  set  water  quality  standards  for  forest 
streams  and  require  an  operating  plan  that  protects  this  resource 


through  compliance  to  these  standards.  It  should  also  require 
the  operator  to  leave  his  lands  in  a good  hydrological  condition 
just  as  the  forest  practices  set  requires  him  to  reforest  his 
cutover  areas. 


Watershed  Rehabilitation 


The  condition  of  the  forested  watersheds  varies  considerably 
within  the  region  and  sediment  yields  range  from  very  low  to  very 
high  (tables  14  and  15).  Generally,  watersheds  in  the  medium 
through  very  high  sediment  yield  categories  will  receive  attention 
first,  although  priorities  will  vary. 

Some  of  the  forest  lands  in  the  medium  and  high  category  are 
subalpine  areas  where  glacial  activity  is  predominant.  In  this 
area  no  corrective  work  is  planned.  It  would  be  costly,  it  would 
conflict  with  the  natural  setting  of  the  forest  area,  and  it  would 
probably  not  be  effective.  Other  areas  of  concentrated  high  yields 
are  scattered  throughout  all  areas.  These  are  spot  areas  where 
past  land  uses  have  had  a serious  effect  on  the  land  such  as  spoil 
areas  from  past  mining  activity. 


Concentration  oar,  t,e  from  an  abandoned  mining  operation.  These  settling  basin  areas  are  so 
sterile  and  high  in  acid  concentration  that  they  will  not  support  vegetative  growth.  (Forest  Service) 
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The  forest  land  acreage  presently  requiring  treatment  and 
the  amount  that  should  be  accomplished  within  time  periods  1980, 
2000,  and  2020  are  shown  in  table  46.  Costs  are  tabulated  in 
constant  1969  dollars.  The  average  sediment  reduction  expected 
through  the  application  of  these  measures  is  shown  in  table  47. 


Table  46  - Projected  Watershed  Rehabilitation  Programs,  Forest  Land, 
Columbia-North  Pacific  Region 


T95D 

2UOT5 

707U 

Program 

Unit 

Amount 

Cost!/ 

Amount 

Cost  1/ 

Amount 

Cost!./ 

(Sl.OOT) 

(ji.uob) 

IS'l.UUuj 

FEDERAL  i 

LANDS 

Land  Treatment 

Ac . 

173,920 

36,762 

219.150 

41,449 

251,300 

42,650 

Stream  Rehab. 

Mi. 

20,504 

112,597 

25,722 

135,102 

32,240 

163,149 

Road  Rehab . 

Mi. 

11,431 

11,770 

6,557 

4,189 

3,960 

1,274 

Total  Cost 

161,129 

180,740 

207,07  3 

NON-FEDERAL  LANDS!/ 

Land  Treatment 

Ac. 

335,750 

11,188 

378,500 

13,996 

388,800 

14,279 

Stream  Rehab. 

Mi. 

2,201 

23,365 

1,563 

9,344 

1,715 

14,435 

Road  Rehab . 

Mi. 

2,989 

126 

4,053 

160 

3,095 

122 

Total  Cost 

34,679 

23,500 

28,836 

TOTAL  ALL 

LANDS 

Land  Treatment 

Ac. 

509,670 

47,950 

597,650 

55,445 

640,100 

56,929 

Stream  Rehab. 

Mi. 

22,705 

135,962 

27,285 

144,446 

33,955 

177,584 

Road  Rehab . 

Mi. 

14,420 

11,896 

10,610 

4,349 

7,055 

1,396 

Total  Cost 

195,808 

204,240 

235,909 

y In  1969  dollars. 

2/  Includes  accelerated  technical  assistance  to  private  landowners. 


Table  47  - Expected  Annual  Sediment  Reduction 
Forest  Land  Rehabilitation,  Columbia-North  Pacific  Region 


Present 
Yields  1/ 


Acres 

(1,000) 


Sed.  Yield 
Ac-ft ./Yr. 


Acres— ^ 
Treated 


Sediment 
Reduction 
Ac-ft ./Yr. 


Very  Low 
Low 

Medium 

High 

Very  High 


44,152.9 

37,712.0 

2,986.6 

846.1 

145.9 

85,843.5 


1,379.9 

5,892.5 

933.4 

661.0 

342.0 

9,208.8 


100,000 

1.639.000 

1.440.000 

697.000 

146.000 


2.4 

207.1 

405.1 
435.6 
296.4 

1,346.6 


Total  reduction,  percent  15 
1 / Data  from  tables  14  and  15  combined. 

2/  Data  from  table  46.  Miles  treated  converted  to  acres. 


94 


In  addition  to  the  needs  for  sediment  reduction  on  the  pres- 
ently eroding  forest  lands,  nonrecurrent  work  will  be  required  on 
portions  of  forest  areas  suffering  from  such  natural  disasters  as 
major  forest  fires  or  catastrophic  windstorms.  These  natural  events 
cause  serious  damage  to  forest  land,  account  for  heavy  losses  in 
commercial  timber,  and  require  extensive  treatment  before  they 
become  productive  again. 

Windstorms  have  toppled  extensive  areas  of  high-grade  timber 
in  the  past.  Besides  the  economic  loss  of  the  wood  volume,  large 
areas  of  ground  are  disturbed  and  major  streams  filled  with  logs 
and  debris.  These  require  a major  amount  of  work  to  remove  the 
debris  and  reopen  the  watercourses.  This  is  a particularly  serious 
problem  in  Subregions  8,  9,  10,  and  11,  where  the  streams  are 
important  to  the  anadromous  fishery. 

Major  burns  cause  the  greatest  amount  of  rehabilitation  work. 
Here  again,  there  is  the  tremendous  economic  loss  but,  unlike  the 
windstorms,  there  is  a much  greater  soil  and  water  loss.  The  burned- 
over  areas  require  complete  vegetative  rehabilitation  plus  restoration 
of  streams.  This  can  be  a tremendous  undertaking  as  the  following 
picture  implies. 


Burned-over  area  in  northern  Idaho.  This  area  is  typical  of  any  large  bum  in  the  region. 
Revegetation , snag  falling , and  stream  clearance  work  arc  all  apparent  needs  in  this  picture. 
(Forest  Service) 
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Other  nonrecurrent  work  is  generated  with  the  construction 
of  flood  control,  irrigation,  and  hydrologic  projects.  This  work 
may  take  the  form  of  reservoir  shoreline  stabilization,  shoreline 
snag  falling  and  stump  removal,  and  the  removal  of  floating 
debris  from  the  reservoir  surface. 

Transmission  line  construction,  generally  a major  part  of 
any  hydroelectric  or  thermal  power  project,  can  have  a major  impact 
on  forest  lands  and  their  management.  While  sometimes  disrupting 
the  orderly  timber  harvest  by  dissecting  the  area  with  corridors, 
ground  disturbance  during  construction  is  of  greater  concern.  Full 
consideration  of  timber  harvesting  and  slope  steepness  in  line  loca- 
tion and  construction  practices  can  minimize  soil  disturbance  and 
vegetative  destruction.  Rapid  rehabilitation  of  disturbed  areas 
following  construction  is  another  immediate  means. 

Although  direct  projections  usually  cannot  be  made  for  any 
of  the  aforementioned  work,  trends  of  past  needs  and  accomplish- 
ments can  be  analyzed  and  projected.  These  sediment  sources  will 
be  treated  as  they  occur.  Therefore,  the  15  percent  overall 
sediment  reduction  is  the  amount  possible  excluding  new  sources 
occurring  from  catastrophic  fire  or  other  natural  disaster. 


Soil  and  vegetative  disturbance  under  pooerline  construction.  (Forest  Service) 


Water  Yield  Improvement 


With  87  percent  of  the  total  runoff  originating  on  the 
forest  lands,  any  form  of  vegetative  management  that  can  favorably 
affect  this  flow  is  important.  Cutting  the  forest  canopy  to 
increase  snowpack  and  reduce  snowmelt,  fencing  to  accumulate  snow, 
and  maintaining  the  water  table  through  water  spreading,  all  hold 
promise. 

The  projected  water  yield  improvement  programs  needed  and 
the  amount  that  should  be  accomplished  within  time  periods  1980, 
2000,  and  2020  are  listed  in  table  48.  Cover  manipulation  includes 
cutting  practices  to  increase  snow  accumulation,  reduce  snowmelt, 
and  the  removal  of  tree  species  using  large  amounts  of  water, 
replacing  them  with  grass.  Those  species  removed  are  generally  in 
the  noncommercial  class.  Snowpack  management  includes  the  construc- 
tion of  various  types  of  barriers  to  help  accumulate  snow.  These 
may  be  trees,  fences  or  similar  structures.  Diverting  water  out 
of  the  stream  channel  onto  more  porous  ground,  ripping  hardpan,  or 
digging  infiltration  pits  to  increase  ground  water  also  improve 
timing  of  water  yield.  As  most  of  the  benefits  of  these  measures 
accrue  to  the  downstream  user  (irrigation,  fish  habitat,  domestic 
water  supply),  the  costs  should  not  be  borne  wholly  by  the  upstream 
landowners.  Therefore,  these  practices  are  generally  assumed  most 
possible  on  the  public  forest  lands  until  financial  assistance  is 
provided  to  private  landowners. 


Table  48  - Projected  Water  Yield  Improvement  Practices, 
Public  Forest  Land,  Columbia-North  Pacific  Region 


19811 

2U00 

2070 

Program 

Unit 

Amount 

Costl/ 

Amount 

Costl/ 

Amount 

Costl/ 

51000 

5T00U 

$1000" 

Cover 

Manipulation!/ Ac . 
Snowpack 

73,470 

2,242 

158,720 

4,227 

189,270 

4,396 

Management 

Water 

Mi. 

727 

36,350 

1,742 

87,100 

1,613 

80,650 

Spreading!./ 
Total  Cost 

Ac . 

35,375 

2,225 

40,817 

54,500 

3,019 

94,346 

57,700 

2,787 

87,833 

\J  In  1969  dollars. 

2/  Includes  type  conversion  and  riparian  vegetation  management. 

3/  Planned  for  altering  timing  of  runoff  or  ground-water  recharge, 
not  for  irrigation  or  other  resource  activity. 

Timber  cutting  practices  may  be  adjusted  somewhat  on  the 
private  forest  lands  to  increase  flows.  An  example  might  be  the 
forested  uplands  above  an  irrigation  storage  reservoir.  If  the 


land  and  timber  were  owned  by  the  irrigation  district,  and  timber 
production  was  not  a company-management  goal,  the  removal  of  the 
timber  could  increase  flows  into  the  impoundment,  provided  a brush- 
free  condition  were  maintained  in  the  following  years.  This  is 
one  example  where  private  forest  holdings  could  be  manipulated  to 
increase  water  yields.  Other  than  this,  most  private  cutting 
follows  a predetermined  logging  plan,  not  specifically  designed  to 
increase  runoff.  Therefore,  neither  treatment  programs  nor  benefits 
have  been  calculated  for  the  private  forest  lands  although  some 
benefit  does  occur. 


Total  Program  Costs 

The  total  estimated  cost  of  the  forest  watershed  protection 
and  land  treatment  programs  through  the  year  2020  may  be  expressed 
as  follows: 

Costs 

($1,0001 

2,107,128 
635,957 
222,996 
2,966,081 

Cost  per  year  through  2020  53,900 


Rangeland 


Rangeland  watershed  problems  were  discussed  in  the  "Present 
Status"  section  along  with  the  range  condition  in  1966,  as  influ- 
enced both  by  past  use  and  conservation  practices  accomplished 
through  1965.  The  "Future  Needs"  section  gave  an  indication  of 
demands  for  use  of  rangeland  resources  up  to  2020,  including  range 
forage  production  and  the  diversion  of  present  rangeland  to  crop- 
land, urban  development,  and  other  uses.  This  in  turn  pointed  up 
the  future  need,  not  only  to  rehabilitate  previously  damaged  areas 
and  to  meet  present  watershed  demands,  but  also  to  meet  additional 
watershed  requirements  resulting  from  more  intensive  future  multiple 
uses  of  the  range. 

An  estimate  of  necessary  measures  and  practices  that  will 
contribute  to  the  attainment  of  desirable  range  watershed  condi- 
tions by  the  year  2020  is  presented  in  this  section.  Anticipated 
range  condition  has  been  projected  to  2020,  to  show  expected 
results  of  these  efforts  in  conjunction  with  other  nonwater 
oriented  range  management  practices.  Broad  cost  estimates  have 
been  developed  for  watershed  protection  and  improvement. 


Watershed  Protection 
Watershed  Rehabilitation 
Water  Yield  Improvement 


98 


Measures  and  Practices  - 1966  to  2020 


Requirements  to  meet  future  needs  for  rangeland  watershed 
protection,  rehabilitation,  and  improvement  in  the  region  are  shown 
on  tables  49  through  52.  The  tables  also  indicate  major  types  of 
watershed  problems  which  the  given  measures  or  practices  are 
designed  to  improve  or  correct.  Most  of  these  measures  and  practices 
which  improve  drainage,  conserve  water,  provide  erosion  and  water 
quality  control,  and  aid  in  reduction  of  flood  and  debris  damage, 
also  have  other  management  objectives  or  purposes. 

Some  of  these  practices  will  have  only  modest  benefit  for 
watershed  improvement  and  will  be  required  primarily  for  improved 
forage  production.  At  the  other  extreme,  some  will  have  watershed 
protection  and  rehabilitation  as  their  major  objective  with  only 
slight  benefit  for  increased  forage  production.  These  latter 
requirements  are  generally  for  improvement  of  broad  watershed  areas 
and  may  have  little  or  no  direct  benefit  to  specific  individual 
private  holdings.  Consequently,  the  private  operator  cannot  afford 
these  costs  and  will  need  financial  assistance  and  guidance  to 
accomplish  his  part  in  this  effort. 

Cover  Improvement  and  Soil  Stabilization  Cover  improvement 
and  soil  stabilization  work  will  be  required  on  about  21.7  million 
acres  of  rangeland  between  1966  and  2020.  Because  a combination 
of  practices  should  be  applied  on  certain  of  the  range  areas  and  a 
number  of  recurring  measures  are  included,  the  combined  total  for 
this  type  of  work  amounts  to  32.5  million  acres  of  land  treatment. 

More  than  9.4  million  acres  will  need  revegetation  by 
establishment  of  grasses,  legumes,  forbs,  and  browse  species  to 
provide  more  ground  cover  for  soil  stabilization  and  to  improve 
forage  conditions  for  livestock  and  wildlife.  This  includes  new 
area  seeding  of  6.1  million  acres,  and  reseeding  of  2.3  million 
acres.  On  deteriorated  range  areas  with  sedimentation  and  erosion 
problems,  shrubs  may  be  established  on  some  181,000  acres  where 
there  is  sufficient  moisture.  An  estimated  26  percent  of  the 
revegetation  requirement  is  in  Subregion  5,  23  percent  in  both 
Subregion  4 and  Subregion  7,  and  14  percent  in  Subregion  2.  About 
65  percent  of  the  range  seeding  will  be  for  watershed  improvement 
and  35  percent  for  other  management  purposes . 

Approximately  14.9  million  acres  will  require  brush  control 
and  replacement  of  the  vegetation  with  a cover  type  that  is  more 
useful,  protective,  and  erosion  resistant.  This  includes  initial 
brush  control  on  8.5  million  acres  and  recurrent  control  on  6.4 
million  acres  where  desirable  vegetation  does  not  become  established 
or  where  the  recommended  amortization  period  for  seeding  and  spray- 
ing will  be  exceeded.  More  than  three-fourths  of  the  brush  control 
is  needed  in  Subregions  4,  5,  and  7.  Some  55  percent  of  these 


99 


r 


\J  Most  measures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
practices  are  indicated  in  the  four  columns  as  follows:  Col.  1-Drainage;  Col.  2-Water  Conservation; 

Col.  3-Erosion  f,  Water  Quality  Control;  Col.  4-Flood  6 Debris  Control. 

2/  Includes  Federal,  state,  county,  and  municipal  ownership. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Study. 


Table  50  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
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efforts  will  be  for  watershed  objectives,  and  45  percent  for  other 
management  purposes . 

Weed  control  will  be  necessary  on  3.9  million  acres  to 
replace  inferior  or  injurious  cover  with  vegetation  that  is  more 
useful  and  protective.  This  includes  2.9  million  acres  of  initial 
weed  control  and  1.0  million  acres  of  recurrent  work.  About  1.8 
million  acres  of  rangeland  will  require  fertilizing  of  nutrient- 
containing  materials  for  improved  forage  production  and  increasing 
erosion  resistant  ground  cover.  More  than  two-thirds  of  the  weed 
control  acreage  and  fertilizing  needs  are  in  Subregions  2,  4,  and 
7. 


Nearly  1.5  million  acres  should  be  contoured,  pitted,  or 
furrowed  to  give  improved  cover  for  soil  stabilization.  This 
includes  1.0  million  acres  where  this  practice  will  be  applied  for 
the  first  time  and  recurrent  work  on  500,000  acres.  About  65 
percent  of  this  effort  will  be  for  watershed  objectives  while  35 
percent  is  for  other  management  purposes  including  increased  forage 
production.  More  than  half  of  this  requirement  is  in  Subregions 
2 and  5. 


Aerial  spraying  is  a convon  method  of  brush  control.  (Bureau  of  Land  Management) 


Water  should  be  spread  on  about  422,000  acres  to  increase 
the  surface  infiltration.  Two-thirds  of  this  requirement  is  in 
Subregions  2 and  7.  In  addition,  some  30,200  acres  should  be 
irrigated,  primarily  in  Subregion  7. 

Approximately  6,700  miles  of  bank  stabilization  work  should 
be  accomplished  along  streams  or  reservoirs  by  revegetation  and 
structural  measures.  Some  55  percent  of  this  requirement  is  for 
erosion  and  water  quality  control,  25  percent  for  debris  control 
and  reduced  flows,  5 percent  for  water  conservation,  and  the 
remainder  for  other  management  purposes . 

Other  necessary  cover  improvement  and  soil  stabilization 
practices  include  conversion  of  tree  cover  (primarily  juniper)  to 
grass  or  shrubs  on  178,000  acres  and  deep  tillage  on  about  164,000 
acres.  About  half  of  this  work  will  serve  watershed  protection 
objectives  and  half  will  be  for  increased  range  forage  production 

Watershed  Oriented  Land  Management  Practices  Additional 
watershed  and  vegetation-soil  surveys  must  be  made  to  provide 
guidance  and  for  more  comprehensive  rangeland  watershed  management. 

An  estimated  19.9  million  acres  are  presently  covered  by  vegetation- 
soil  surveys  in  rangeland  areas  of  the  Snake  River  Plains,  the 
Columbia  Plateau,  and  the  Oregon  Closed  Basin.  By  2020,  such  surveys 
should  cover  an  additional  29.2  million  acres.  To  update  previous 
work  and  to  measure  management  results,  more  intensive  secondary 
surveys  will  be  required  on  an  estimated  43.5  million  acres. 

Watershed  management  plans  now  cover  about  15.3  million  acres  of 
rangeland.  This  should  be  increased  to  some  42.9  million  acres  by 
2020  or  76  percent  of  the  total  range  acreage. 

Of  major  importance  in  improving  rangeland  watershed  condi- 
tions is  positive  control  of  livestock  distribution.  Grazing  use, 
excessive  to  the  grazing  capacity  of  the  land,  had  been  eliminated 
on  about  30.3  million  acres  by  1966  (52  percent  of  the  regional 
range  area).  Within  the  three  future  time  periods,  an  additional 
17.1  million  acres  will  require  adjustment  to  assure  that  grazing 
use  is  compatible  with  range  condition  and  grazing  capacity. 

Increased  efforts  should  be  directed  to  grazing  management  systems 
that  increase  range  grazing  capacity  while  providing  adequate  cover 
improvement  and  soil  stabilization  for  watershed  protection.  The 
net  result  of  these  adjustments  will  be  more  livestock  production 
and  better  use  of  range  resources.  More  than  half  of  the  future 
adjustment  is  required  in  Subregion  5,  although  substantially  better 
distribution  is  also  needed  in  parts  of  Subregions  2,  4,  and  7. 

More  than  148,000  miles  of  livestock  fencing  should  be 
constructed  between  1966  and  2020,  including  116,000  miles  of  new 
fence  and  32,000  miles  of  replacement  fence.  This  will  be  needed 
for  protection  of  conservation  works,  for  rehabilitation  of  eroded 


or  deteriorated  lands,  for  control  of  livestock  in  areas  having 
primary  value  for  fish  and  wildlife,  and  for  grazing  management. 
Subregions  1,  2,  4,  5,  and  7 account  for  92  percent  of  this 
requirement . 

Some  82,000  livestock  and  game  water  facilities  such  as 
springs,  wells,  troughs,  ponds,  and  guzzlers  also  should  be 
developed  for  broader  and  more  uniform  distribution  of  livestock 
and  game  animals,  conservation  of  existing  water  supplies,  and 
preservation  of  the  quality  of  water.  About  55,200  new  water 
facilities  are  needed  and  an  estimated  26,600  facilities  must  be 
repaired  or  replaced.  Nearly  three-fourths  of  the  livestock  and 
game  water  facilities  are  needed  in  Subregions  2,  5,  and  7. 

Uncontrolled  range  fires  are  a serious  threat  to  range 
resources  and  the  watershed.  Present  fire  prevention  and  suppres- 
sion programs  of  land  management  agencies  and  other  organizations 
must  be  continued  and,  where  necessary,  additional  financial 
assistance  provided  for  early  detection  and  control.  Special  fire 
prevention  efforts  will  be  required  on  about  17.6  million  acres  of 
rangeland,  including  extra  fire  patrol,  fire  breaks,  conversion  of 
vegetative  cover  to  species  with  less  fire  hazard  and  lower 
suppression  cost,  and  the  development  of  facilities  for  fire 
control  water  supplies.  These  measures  will  help  to  preserve  litter, 


The  area  to  the  left  of  the  fence , which  is  predominantly  sagebrush  and  has  inferior  capability 
for  watershed  protection  and  forage  production , has  not  been  properly  managed  and  shews  evidence 
of  erosion.  The  area  to  the  right  has  had  proper  management  and  is  predominantly  grass  covered. 
(Bureau  of  Land  Management) 
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and  to  prevent  siltation  and  water  contamination  caused  by  range 
fire.  Access  must  be  provided  to  present  reservoirs  or  those 
constructed  in  the  future  so  that  water  is  readily  available  to 
fire  equipment. 

Considerable  attention  must  be  given  to  providing  soil 
erosion  protection  in  new  road  construction  and  in  the  continued 
use  and  maintenance  of  existing  roads.  On  about  22,000  miles  of 
existing  rangeland  access  roads  and  trails,  there  will  be  need  for 
ditches  and  culverts  to  control  runoff;  mulching,  fertilizing,  and 
seeding  to  protect  cut  banks  and  fill  slopes;  and  protection  of 
culvert  outfalls.  Similar  attention  will  be  required  for  an  esti- 
mated 7,400  miles  of  new  road  construction  along  with  added  effort 
to  prevent  sediment  damage  to  water  courses  during  actual  construc- 
tion. Approximately  1,000  miles  of  abandoned  roads  will  require 
such  watershed  rehabilitation  work  as  waterbarring,  scarification, 
and  seeding  in  order  to  reestablish  vegetative  cover. 

Stream  clearance,  including  removal  of  debris,  vegetation, 
and  gravel  bars  from  water  courses  to  allow  natural  streamflow,  is 
necessary  along  some  800  miles  of  waterways  in  rangeland  areas. 

This  will  prevent  streambank  cutting  and  flood  damage,  and  will 
allow  passage  of  migratory  fish  to  spawning  grounds. 


A number  of  ponds  and  small  reservoirs  should  be  developed  on  rangeland  to  conserve  winter 
and  spring  water  for  subsequent  livestock  and  wildlife  use  and  to  allcu  improved  distribution 
of  grazing  use.  ( Bureau  of  Land  Management) 
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Pollution  abatement  measures  are  needed  along  about  3,800 
miles  of  streams  and  waterways  to  improve  water  quality  and  help 
attain  required  water  quality  standards  (some  one-third  of  these 
measures  are  recurring  needs  on  the  same  river  miles).  These 
measures  include  such  practices  as  restricting  livestock  use 
directly  in  streams  and  water  supply  sources,  protecting  stream- 
banks  to  reduce  sedimentation,  and  providing  sanitary  facilities 
for  recreation  use  near  streams,  rivers , lakes,  and  reservoirs. 
Considerable  additional  study  is  necessary  to  identify  deficient 
water  quality  areas  and  to  develop  adequate  range  management 
techniques  that  will  attain  desirable  water  quality  levels. 


Water  Control  Structures  Water  control  structures  required 
between  1966  and  2020  include  an  estimated  45,700  pounds  and  small 
reservoirs  with  a storage  capacity  of  182,400  acre-feet.  Generally, 
these  would  be  small  water  impoundments,  such  as  ponds,  tanks, 
retention  dams,  charcos , and  pit  reservoirs.  More  than  50  percent 
of  these  structures  are  needed  in  Subregion  5,  17  percent  in 
Subregion  12,  10  percent  in  Subregion  7,  and  9 percent  in  Subregion 
4.  Smaller  numbers  are  required  in  the  other  subregions. 

Some  2,800  detention  structures  are  required  for  erosion  and 
water  quality  control  objectives  and  for  water  conservation.  More 
than  33  percent  of  these  are  needed  in  Subregion  4,  25  percent  in 
Subregion  2,  12  percent  in  Subregion  1,  and  9 percent  in  both 
Subregions  6 and  7. 

An  estimated  104,600  check  dams  should  be  constructed  on 
rangeland  areas  by  2020.  These  are  barriers  of  earth  or  other 
material  constructed  in  gullies  and  other  water  courses  to  decrease 
the  velocity  of  water  flow  and  prevent  accelerated  erosion.  Two- 
thirds  of  these  structures  are  needed  in  Subregions  4 and  5,  with 
lesser  but  significant  numbers  in  Subregions  2,  3,  7,  10,  and  12. 

An  additional  191  miles  of  dikes  will  be  required  by  2020 
to  provide  more  range  watershed  protection.  About  half  of  this 
need  is  in  Subregion  5 with  lesser  needs  in  Subregions  3,  7,  and  12. 

Other  required  structures  include  1,600  water  diversion  dams, 
which  raise  water  out  of  a defined  channel  and  divert  it  to  a water 
spreading  area  or  into  a reservoir.  These  are  needed  in  most  sub- 
regions  which  have  a significant  rangeland  acreage,  with  the 
greatest  requirements  in  Subregions  1,  5,  7,  and  12. 


Range  Improvement  - 1966  to  2020 

Considerable  rangeland  improvement  is  anticipated  between 
1966  and  2020,  both  in  terms  of  watershed  rehabilitation  and 
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protection,  and  in  terms  of  the  kind  and  amount  of  vegetation  to 
meet  future  forage  needs.  This  will  result  partly  from  the  accom- 
plishment of  required  measures  and  practices  shown  in  tables  49 
through  52,  and  partly  from  other  nonwater  related  range  manage- 
ment practices  for  improving  livestock  and  wildlife  use.  Long-term 
range  improvement  of  vegetation  for  forage  and  other  uses  will 
certainly  be  accompanied  by  improvement  in  watershed  conditions. 


Range  Condition  and  Capacity  The  projected  improvement  in 
range  condition  through  2020  is  shown  on  figure  5.  These  estimates 
are  based  on  representative  on-site  surveys  for  production  guides, 
with  consideration  of  the  capability  of  the  range  for  improvement 
with  proper  management  and  utilization.  Total  rangeland  acreage 
is  projected  to  decrease  about  4 percent,  from  58.7  million  acres 
in  1966,  to  56.5  million  acres  in  2020,  as  it  is  diverted  to  other 
uses.  In  1966,  only  20  percent  of  the  rangeland  (including  seeded 
areas)  was  in  good  range  condition.  With  scheduled  improvements, 
good  condition  range  will  be  increased  to  72  percent  by  2020,  or 
from  11.6  million  acres  in  1966,  to  40.7  million  acres  in  2020. 

Poor  condition  range  accounted  for  37  percent  of  all  rangeland  in 
1966.  This  will  be  decreased  to  8 percent  by  2020,  or  from  21.6 
million  acres  in  1966,  to  4.6  million  acres  in  2020. 

The  projected  improvement  in  rangeland  condition  by  subregion 
is  shown  on  table  53.  The  area  of  good  condition  range  is  expected 
to  increase  by  about  251  percent  or  29.1  million  acres  between  1966 
and  2020.  Subregion  5 accounts  for  about  30  percent  of  this  increase 
Subregion  4,  27  percent;  Subregion  12,  12  percent;  and  Subregion  7, 

12  percent. 

The  regional  grazing  capacity  is  projected  to  increase 
63  percent,  from  7.3  million  animal  unit  months  in  1966,  to  11.8 
million  animal  unit  months  in  2020  (figure  5).  The  estimated 
trend  in  grazing  capacity  by  subregion  is  given  on  table  54.  Most 
subregions  which  have  a significant  acreage  of  rangeland  show  con- 
siderable improvement  in  grazing  capacity.  The  average  acreage 
required  to  support  an  animal  unit  month  is  expected  to  decrease 
from  8.1  acres  in  1966,  to  4.8  acres  in  2020.  Even  with  this 
significant  improvement  in  the  regional  range  condition  and 
grazing  capacity,  range  forage  production  will  meet  only  about 
6.1  percent  of  the  demand  for  livestock  production  by  2020 
compared  to  9.3  percent  in  1966. 
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FIGURE  5.  Estimated  Potential  Ranqeland  Improvement, 
Columbia-North  Pacific  Region 
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Table  53  - Estimated  Potential  Improvement  in  Rangeland  Condition 
by  Subregion,  Columbia-North  Pacific  Region 


Good  i 

Condition 

Range  1/ 

Fair 

Condition 

Range 

Poor  Condition 

Range 

(l ,060 

acres) 

Percent 

f] ,000 

acres) 

Percent 

(1,000 

acres) 

Percent 

Subregion 

1966 

2020 

Change 

1966 

2020 

Change 

1966 

2020 

Change 

1 

440.3 

920.3 

♦ 109 

671.1 

295.6 

-56 

586.7 

214.4 

-64 

2 

1,175.4 

2,879.4 

♦ 145 

1,542.9 

438.7 

-72 

1 ,865.6 

306.2 

-84 

3 

383.7 

788.2 

♦ 105 

514.2 

282.9 

-45 

636.9 

181.5 

-72 

4 

2,506.2 

9,505.7 

♦ 279 

8,575.3 

2,066.6 

-76 

2,474.3 

576.9 

-77 

5 

2,675.2 

11,724.6 

♦ 338 

7,579.4 

3,258.7 

-57 

6,5 84.1 

1,218.1 

-81 

6 

1 ,252.6 

2,997.4 

♦ 139 

2,085.9 

1 ,003.8 

-52 

1 ,703.3 

646.4 

-62 

7 

1,227.6 

4,595.4 

♦ 274 

2,249.1 

828.8 

-63 

2,881.4 

398.9 

-86 

8 

16.5 

16.8 

♦ 2 

19.9 

20.4 

♦ 3 

31.5 

32.3 

♦ 3 

9 

12.7 

13.5 

♦ 6 

16.5 

13.4 

-19 

29.6 

21.0 

-29 

10 

41.3 

152.4 

♦ 269 

37.6 

47.2 

♦ 26 

89.7 

31.1 

-65 

11 

17.7 

IS. 5 

- 12 

3b.  8 

32.2 

-12 

50.5 

44.1 

-13 

12 

1,857.6 

5,494.6 

♦ 196 

2,185.0 

2,528.4 

♦ 16 

4,690.5 

838.2 

-82 

Total 

11,606.8 

39,103.8 

♦ 237 

25,513.7 

10,816.7 

-58 

21 ,624.1 

4,509.1 

-79 

Percent  of 

Total 

Rangeland 

19.8 

71.8 

43.4 

19.9 

36.8 

8.3 

1/  Includes 

seeded  range 

areas . 

Source:  Figure  3 and  subregional  narrative  sections. 


Table  54  - Estimated  Potential  Improvement 
Grazing  Capacity,  by  Subregion,  Columbia-North 

in  Rangeland 
Pacific  Region 

Rangei an d Area  (1000  acres) 

Animal 

Unit  Months 

(1000  AUMs) 

Averag 

e Acres/AUMs 

Subregion 

1966 

2020 

Percent 

Change 

1966 

2020 

Percent 

Change 

1966 

2020 

Improve- 
ment % 

1 

1 ,698.1 

1,430.3 

-15.8 

266.0 

330.8 

♦ 24.4 

6.4 

4.3 

69 

2 

4,583.9 

3,624.3 

-20.9 

573.0 

860.2 

♦ 50.1 

8.0 

4.2 

90 

3 

1 ,534.8 

1 .252.6 

-18.4 

191.8 

243.5 

♦ 26.9 

8.0 

5.1 

57 

4 

13,555.8 

12,149.2 

-10.4 

1 ,862.0 

2,403.5 

♦ 29.1 

7.3 

5.1 

43 

5 

16,838.7 

16,201.4 

3.8 

1,433.5 

2,433.2 

♦ 69.7 

11.7 

6.7 

75 

6 

5,041.8 

4,647.6 

- 7.8 

820.0 

1,138.4 

♦ 38.8 

6.1 

4.1 

49 

7 

6,358.1 

5,823.1 

- 8.4 

955.4 

1,758.3 

♦ 84.0 

6.7 

3.3 

103 

8 

67.9 

69.5 

♦ 2.4 

12.9 

13.0 

♦ 1.0 

5.3 

5.3 

0 

9 

58.8 

47.9 

-18.5 

13.5 

13.7 

♦ 1.6 

4.4 

3.5 

26 

10 

168.6 

230.7 

♦ 36.8 

22.9 

58.9 

♦157.2 

7.4 

3.9 

90 

11 

105.0 

91.8 

-12.6 

15.2 

13.3 

- 12.6 

6.9 

6.9 

0 

12 

8,733.1 

8,861.2 

♦ 1.5 

1,102.8 

2,080.2 

♦ 88.6 

7.9 

4.3 

88 

Total 

58,744.6 

54,429.6 

- 7.3 

7,269.0 

• 11,347.0 

♦ 56.1 

8.1 

4.8 

69 

Source:  Figure  and  subregional  narrative  sections. 


Erosion  and  Sediment  Yield  The  "Future  Needs"  section 


indicated  that  erosion  and  sedimentation  was  currently  a signifi- 
cant problem  on  about  8.9  million  acres  of  rangeland.  This  included 
some  3.4  million  acres  in  the  "Very  High,"  "High"  and  "Medium" 
sediment  yield  categories  shown  on  table  21,  that  account  for  only 
5 percent  of  the  range  but  produce  31  percent  of  the  range  sediment 
yield.  The  remaining  5.5  million  acres  is  a part  of  the  lands  in 
the  "Low"  yield  category,  and  reflects  a number  of  smaller  eroding 
areas  in  this  generalized  yield  classification.  The  total  acreage 
in  the  "Low"  yield  category  accounts  for  a third  of  all  rangeland 
and  produces  38  percent  of  all  rangeland  sediment. 


The  measures  and  practices  shown  on  tables  49  through  52 
will  be  concentrated  on  these  areas  of  higher  sediment  yield. 

Much  of  the  erosion  and  sedimentation  has  been  caused  by  past  land 
use  activities  and  range  fires.  Reduction  or  redistribution  of 
grazing  use  on  some  areas  and  improved  vegetative  cover  should 
result  in  a reduction  of  approximately  45  percent  of  the  annual 
sediment  yield,  from  11,153  acre-feet  in  1966,  to  6,140  in  2020 
(figure  6) . The  projected  reduction  in  erosion  and  sedimentation 
is  shown  on  table  55  for  each  subregion  with  most  substantial 
improvement  in  the  Middle  and  Lower  Snake  subregions. 


Table  55  - Annual  Sediment  Yield  Projections  from  Rangeland, 
by  Subregion,  Columbia-North  Pacific  Region 


Subregion  1966 


(Acre-feet) 
1980  2000  2020 


Change  from  1966 
to  2020 


Total 

Percent 

1 

497 

407 

300 

208 

-289 

-58 

2 

709 

630 

525 

394 

-315 

-44 

3 

157 

147 

135 

120 

- 37 

-24 

4 

1,917 

1,727 

1,430 

1,152 

-765 

-40 

5 

3,556 

3,095 

2,352 

1,628 

-1,928 

-54 

6 

2,154 

1,822 

1,354 

906 

-1,248 

-58 

7 

1,252 

1,074 

888 

731 

-521 

-42 

8 

16 

15 

14 

16 

0 

0 

9 

14 

13 

12 

11 

-3 

-19 

10 

37 

33 

29 

24 

-13 

-35 

11 

25 

25 

27 

22 

-3 

-12 

12 

819 

786 

739 

692 

-127 

-16 

Total 

11,153 

9,774 

7,805 

5,904 

-5,249 

-47 

I 


Source:  Figure  6 and  subregional  narrative  sections- 
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Rangeland  Acreage,  Percent 
by  Sediment  Yield  Categories 


60  _ 


Annual  Sediment  Yield,  Percent 
by  Sediment  Yield  Categories 

_ 12  000 


Annual  Sediment  yield  per  square  mile  of  rangeland  is  indicated  by  the  following  categories 
with  the  average  yield  of  each  in  acre-feet : 


Very  Low,  .06 
Low,  . I 5 


Medium,  .35^  . . 

High,  1. 00  7 I ( 

Very  High,  2.75  J 


FIGURE  6. 


Sediment  Yield  Projections  from  Rangeland, 
Columbia-North  Pacific  Region 
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ACRE-FEET 


By  2020,  erosion  and  sedimentation  is  still  expected  to  be 
a problem  on  about  2.1  million  acres  (as  compared  to  8.9  million 
acres  in  1966).  This  includes  900,000  acres  which  will  then  be  in 
the  "High"  and  "Medium"  yield  categories,  and  about  half  of  the 
acreage  (or  1.2  million  acres)  in  the  "Low"  category.  Many  areas 
will  continue  to  have  naturally  unstable  and  erodible  soils  while 
other  small  localized  areas  will  encounter  critical  erosion  problems 
resulting  from  more  recent  land  use  activities  and  inadequate 
watershed  protection. 


Runoff  and  Flood  Flows  In  1966,  rangeland  flooding  problems 
were  reported  on  about  309,000  acres  and  drainage  problems  on  some 
439,000  acres.  No  estimate  has  been  made  of  improvement  in  these 
problem  areas  by  2020.  However,  the  accomplishment  of  conservation 
practices  listed  for  the  future  time  periods  will  result  in  a reduc- 
tion of  range  flood  damage  and  drainage  of  some  low-lying  range 
areas.  Of  more  significance  are  the  benefits  of  these  range 
practices  to  downstream  cropland  and  urban  areas  in  the  reduction 
of  flood  and  sediment  damage  and  improved  water  quality. 

Accomplishment  of  the  required  future  measures  and  practices 
is  expected  to  reduce  flood  flows  to  some  degree.  It  is  estimated 
that  improvement  in  the  grazing  capacity  of  the  region's  rangeland 
by  1980  should  decrease  the  annual  runoff  by  approximately  370,000 
acre-feet,  another  545,000  acre-feet  by  2000,  and  350,000  acre-feet 
between  2000  and  2020.  The  total  reduction  for  the  entire  period 
would  be  about  1,265,000  acre-feet. 

Waterspreading  not  only  adds  water  to  the  soil  for  plant  use 
but  also  adds  to  the  ground  water.  This  in  turn  improves  low  flows 
in  streams.  The  amount  of  water  taken  from  flood  flows  and  added 
to  usable  ground  water  depends  on  a number  of  factors  such  as  soils 
and  diversion.  Estimates  of  this  vary  from  a low  of  0.25  acre-inch 
per  acre  of  waterspreading  to  a high  of  6.0  acre-inches.  By  2020, 
this  should  improve  the  low  flow  of  streams  by  an  estimated  100,000 
acre-feet . 


Estimated  Program  Investment  Costs 

Broad  investment  estimates,  based  on  1969  dollars,  are 
presented  in  table  56  for  all  future  measures  and  practices  shown 
on  tables  48  through  51.  These  were  developed  from  current  average 
unit  cost  estimates  applied  to  the  total  units  reported  on  each  of 
these  tables.  A percentage  allocation  was  used  to  estimate  the 
share  of  the  cost  of  each  measure  and  practice  as  it  will  serve 
specified  watershed  protection  and  rehabilitation  objectives.  These 
percentages  were  applied  to  total  unit  costs  to  compile  watershed 
program  costs.  Those  costs  based  on  percentage  benefit  for  nonwater 
related  purposes  have  been  excluded. 
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Table  56  - Estimated  Cost  of  Required  Measures  and 
Practices  for  Watershed  Protection  and  Rehabilitation  of  Rangeland  by 


Major  Types  of  Watershed 

Programs , 

Columbia-North  Pacific 

Region 

Major  Types  of 

1966 

1980 

2000 

Watershed  Programs 

to  1980 

to  2000 

to  2020 

Total 

($1000) 

($1000) 

($1000) 

($1000) 

Public 

Cover  Improvement  and 

42,042.5 

60,982.7 

45,906.3 

148,931.5 

Soil  Stabilization 
Watershed  Oriented  Land 

15,802.4 

13,046.7 

12,975.5 

41,824.6 

Management  Practices 
Water  Control  Structures 

13,277.9 

14,259.0 

13,937.4 

41,474.3 

Total 

71,122.8 

88,288.4 

72,819.2 

232,230.4 

Private 

Cover  Improvement  and 

25,320.5 

33,970.2 

22,517.2 

81,807.9 

Soil  Stabilization 
Watershed  Oriented  Land 

9,582.4 

9,641.7 

8,561.9 

27,786.0 

Management  Practices 
Water  Control  Structures 

3,514.7 

8,525.6 

5,896.0 

17,936.3 

Total 

38,417.6 

52,137.5 

36,975.1 

127,530.2 

Total 

Cover  Improvement  and 

67,363.0 

94,952.9 

68,423.5 

230,739.4 

Soil  Stabilization 
Watershed  Oriented  Land 

25,384.8 

22,688.4 

21,537.4 

69,610.6 

Management  Practices 
Water  Control  Structures 

16,792.6 

22,784.6 

19,833.4 

59,410.6 

Total 

109,540.4 

140,425.9 

109,794.3 

359,760.6 

Source:  Based  on  measures  and  practices  shown  on  tables  49,  50,  51, 

and  52  with  constant  1969  dollars. 


No  attempt  has  been  made  in  this  report  to  determine 
responsibility  for  funding  required  measures  and  practices  for 
watershed  improvement.  Rather  the  approach  has  been  to  determine 
resource  needs  and  means  to  satisfy  them  by  identified  public  and 
private  range  areas.  It  is  clear  that  many  of  the  required 
practices  are  needed,  not  solely  for  improvement  or  rehabilitation 
of  a specific  land  parcel,  but  for  an  entire  watershed  area  and 
funding  must  be  shared  on  a broad  scale.  In  particular,  private 
operators  on  private  land  cannot  afford  some  of  these  requirements 
which  have  little  direct  benefit  to  their  operations.  Neither 
should  they  be  required  to  stand  the  entire  cost  of  watershed 
damage  to  their  holdings  caused  by  improper  or  inadequate  upstream 
operations . 
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Cover  improvement  and  soil  stabilization  programs  will 
require  $230.8  million  for  the  three  time  periods.  This  is  64 
percent  of  the  total  regional  rangeland  watershed  program  costs. 
Watershed  oriented  land  management  practices  will  cost  $69.6 
million  or  19  percent  of  the  total,  and  water  control  structures 
will  require  $59.4  million  or  17  percent.  Based  on  present  range- 
land  ownership,  an  estimated  $232.2  million  (65  percent  of  total 

requirements)  will  be  needed  for  publicly  owned  rangeland,  while 

the  private  range  will  require  $127.6  million  or  35  percent. 

About  58  percent  of  the  projected  rangeland  watershed  costs 
are  required  in  Subregions  4 and  5 ($96.0  million  for  Subregion  4 
and  $112.0  million  for  Subregion  5).  Subregion  2 accounts  for 
another  15  percent  or  $52.4  million.  Other  subregions  east  of  the 
Cascades  represent  26  percent  or  $95.2  million,  while  the  remain- 
ing 1 percent  or  $4.2  million  is  needed  for  the  relatively  small 

rangeland  areas  west  of  the  Cascades. 


Other  Land 


To  a considerable  extent,  watershed  protection  and  water 
supplies  to  meet  future  needs  of  urban  and  industrial  areas,  as 
well  as  roads  and  other  special  use  areas,  will  be  met  by  a com- 
bination of  measures  and  practices  on  adjacent  or  upstream  crop, 
forest,  and  range  lands.  Periodic  flood  and  sediment  damage  will  be 
allievated  by  proposals  in  these  areas  to  stabilize  soils  and 
reduce  excessive  runoff  and  peak  flows.  Quality  and  quanity  of 
water  supplies  will  be  improved  by  measures  to  increase  infiltra- 
tion rates,  reduce  sediment  and  pollution,  and  provide  additional 
storage  facilities  to  extend  seasonal  supplies.  These  are  dis- 
cussed in  preceding  parts  of  this  section. 

Proposed  programs  and  costs  are  included  in  other  sections 
of  this  appendix  and  in  other  functional  appendices,  particularly 
Appendices  VII,  Flood  Control;  IX,  Irrigation;  XI,  Municial  and 
Industrial  Water  Supply;  and  XII,  Water  Quality  § Pollution  Control. 
These  will  substantially  improve  watershed  conditions  and  meet  needs 
in  the  more  intensive  use  areas  of  the  other  land  category. 

Coordinated  comprehensive  watershed  planning  by  local,  state, 
and  Federal  agencies  is  essential  to  meet  these  needs.  Zoning 
authority  must  be  extended  and  enforced  to  regulate  type  of  develop- 
ment and  to  control  design  and  construction.  Efforts  to  control 
flooding  and  reduce  resulting  damage  to  urban  and  suburban  areas 
include:  (1)  zoning,  (2)  flood  proofing,  (3)  increased  channel 
capacity,  (4)  construction  of  levees  and  floodwalls,  (5)  provision 
for  protective  vegetative  cover,  and  (6)  combinations  of  these 
measures.  These  measures  must  also  control  runoff  and  transporta- 
tion sediment  onto  adjacent  areas,  principally  cropland  and 
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and  highways.  Increased  attention  must  be  directed  to  the  multiple 
use  of  all  present  and  future  water  storage  facilities  to  serve 
urban  and  industrial  needs. 

Present  problems  of  sediment  deposits,  excessive  runoff, 
and  flooding  and  drainage  caused  by  construction  and  development 
in  urban  and  industrial  areas  will  be  intensified  by  expansion  of 
these  uses  onto  some  700,000  acres  of  adjoining  crop,  forest,  and 
range  areas.  Much  of  the  700,000  acres  being  converted  will  be  a 
serious  sediment  source  unless  protected.  Strict  building  codes, 
construction  permits,  etc.,  should  require  temporary  revegetation 
or  substitute  cover  during  the  construction  period.  Strict 
enforcement  of  state  water  quality  standards  will  encourage  this. 

Road  construction  projects  are  a similar  problem.  Nearly 
5,000  miles  are  under  construction  each  year  in  the  region.  This 
results  in  the  movement  of  large  volumes  of  rock  and  earth. 
Generally  revegetation  and  landscaping  are  a final  part  of  the 
project,  but  little  is  done  during  the  height  of  construction 
activity.  Temporary  mats,  easily  established  annual  grasses,  and 
sediment  control  structures  of  native  material,  all  serve  this 
purpose.  As  with  urban  and  industrial  development  projects,  this 
requirement  will  help  to  maintain  state  water  quality  standards. 


Farm  ponds,  an  increasing  type  of  other  land  use , are  nco  providing  recreational  benefits 
along  uith  their  rnany  other  useful  purposes,  (SCS  W-3683-S) 


I ; 


Overall,  the  acreage  in  barren  lands,  including  rock  outcrop 
and  dune  areas,  will  not  change  significantly  by  2020.  A number  of 
coastal  dunes  and  sand  areas  are  subject  to  wind  and  tidal  action 
and  require  stabilization  practices.  An  estimated  7,500  acres  of 
dunes  along  the  coast  should  be  stabilized  by  revegetation  measures. 
Some  357,000  acres  of  additional  sand  areas  require  planting  of 
grass  or  shrubs  and  drift  fencing  to  reestablish  vegetative  cover 
where  practicable  and  to  prevent  expansion  of  present  sand  areas. 
About  half  of  this  requirement  is  in  Subregion  4,  a fifth  in 
Subregion  2,  and  nearly  a fifth  in  Subregion  5. 
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CLARK 


SUBREGION  1 
FORK  - KOOTENAI  - SPOKANE 


PRESENT  STATUS 

Subregion  1 is  comprised  of  the  upper  drainage  area  of  the 
Columbia  River  system  from  the  headwaters  in  Montana  to  the  con- 
fluence of  the  Spokane  and  Columbia  rivers  in  Washington.  It 
contains  about  13  percent  of  the  Columbia-North  Pacific  Region  and 
encompasses  an  area  of  23,271,000  acres,  including  451,600  acres 
of  large  water  bodies.  About  63  percent  is  publicly  owned, 
predominantly  Federal.  Over  85  percent  of  this  is  national  forest. 
Cover  and  Land  use  are  shown  on  figure  7. 

Precipitation  varies  considerably  with  the  season  and 
elevation.  With  the  exception  of  some  small  "rain  shadow"  areas  in 
Montana,  the  lowest  average  annual  precipitation  is  about  15  inches 
in  the  area  west  and  southwest  of  Spokane.  Several  places  in 
northern  Idaho  and  northeastern  Washington  have  annual  totals  of 
50  inches  or  more.  Along  the  west  slopes  of  the  northern  Rocky 
Mountains  in  Montana  annual  totals  are  as  high  as  125  inches.  In 
the  northwestern  parts  of  the  subregion,  a large  proportion  of  the 
annual  precipitation  comes  during  the  cold  season  in  the  form  of 
snowfall.  Spring  rains  on  a melting  snowpack  can  produce  devastating 
flood  flows.  The  most  recent  example  occurred  in  June  1964  on  the 
western  slope  of  the  Rocky  Mountains  in  the  vicinity  of  Glacier 
National  Park.  Snowmelt  flooding  occurs  frequently  on  the  Flathead 
and  Kootenai  River  systems.  Average  discharge  of  streams  originat- 
ing in  the  subregion  totals  about  26.2  million  acre-feet  annually. 
About  94  percent  of  the  runoff,  24.5  million  acre-feet,  is  from 
forest  land  and  the  remaining  1.7  million  acre-feet  are  from 
cropland  and  rangeland  (figure  8) . 

The  highest  sediment  yields  are  in  the  agricultural  areas 
near  Spokane,  Washington,  and  below  Flathead  Lake  in  Montana.  Other 
areas  of  temporary  high  yield  may  result  from  logging  or  grazing  on 
some  of  the  steeper  mountain  slopes  (table  57  and  figure  9). 
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Table  57  - Generalized  Sediment  Yield  by  Cover  and  Land  Use, 

Subregion  1 


Cover  and 
Land  Use 


Acres 


(1,000) 


Percent 


Sediment 

Yield 


(ac-ft./year) 


Percent 


Cropland 

1,552.1 

7 

1,472 

40 

Forest  Land 

18,242.1 

80 

1,366 

37 

Rangeland 

1,698.1 

7 

497 

14 

Other  Land 

1,327.1 

6 

315 

9 

Total 

22,819.4 

100 

3,650 

100 

Source:  Derived  from  figures  4 and  6 and  Appendix  IV. 

Cropland 


The  total  cropland  acreage  of  about  1.6  million  acres 
includes  some  465,000  acres  of  irrigated  land  and  1.1  million  acres 
of  dry  farm  land  (table  58). 


Table  58  - Types  of  Crops,  Subregion  1,  1966 


Hay  and  Grain  and 

State  Pasture  Fallow  Grain  Other!/  Total 


1000  Acres 


Dry  Croj 

>land 

Montana 

280.0 

53.2 

91.2 

1.9 

426.3 

Idaho 

103.7 

26.7 

66.9 

71.5 

268.8 

Washington 

122.3 

213.7 

-- 

56.4 

392.4 

Total 

506.0 

293.6 

158.1 

129.8 

1,087.5 

Irrigated  Cropland 


Montana  370.0 

Idaho  11.6 

Washington  10 ■ 2 
Total  391.8 


Total  Crop-  897.8  293.6  198.1  162.6  1,552.1 

land 


198.1 


162.6 


417.1 
23.5 
24. C 
464.6 

1,552.1 


1/  Includes  peas,  lentils,  grass  seed  crops,  potatoes,  and  truit 
orchards . 

Source:  Appendix  IV,  Land  and  Mineral  Resources. 
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Cropping  patterns  are  governed  primarily  by  length  of 
growing  season  determined  largely  by  elevation.  Basically,  hay 
production  is  associated  with  the  higher  elevations  and  shorter 
growing  seasons,  while  much  of  the  small  grain  and  specialty  crops 
are  grown  at  lower  elevations.  There  are  notable  exceptions,  such 
as  the  cherry  and  apple  orchards  on  the  east  shore  of  Flathead 
Lake  in  Montana.  The  growing  season  varies  widely  and  ranges  from 
about  180  days  at  Spokane  to  only  80  to  120  days  in  the  Deer  Lodge 
Valley  of  Montana. 

The  primary  areas  of  irrigated  cropland  in  Montana  are  along 
the  Flathead  River  south  of  Flathead  Lake,  along  the  Clark  Fork 
east  and  west  of  Missoula  and  the  Bitterroot  Valley  south  of 
Missoula.  The  principal  irrigated  crop  in  Montana  and  Idaho  is 
hay,  approximately  one-half  of  which  is  alfalfa.  Irrigated  small 
grains  consist  mostly  of  barley  and  oats  with  a relatively  small 
acreage  of  fruit. 

Another  relatively  large  area  is  in  the  Spokane  Valley.  In 
addition,  many  scattered  tracts  exist  along  the  numerous  smaller 
tributary  streams.  The  principal  crops  are  seeds,  tree  fruits, 
vegetables,  and  nursery  and  greenhouse  products.  Grass  seed  (about 
50,000  acres)  is  increasing  as  a cash  crop  and  is  rapidly  developing 
into  a major  agricultural  industry.  The  most  popular  grasses  are 
bluegrasses,  fescues,  and  wheatgrasses . 

There  are  nearly  2,000  acres  of  orchards  comprised  of  sweet 
and  sour  cherries,  apples,  grapes,  pears,  plums  and  prunes,  and 
some  others.  On  approximately  2,000  acres  a wide  variety  of 
vegetables  are  grown  for  fresh  and  processor  markets  of  the 
Spokane  urban  area.  The  variety  of  vegetables  will  vary  but 
commonly  include  potatoes,  sweet  corn,  green  peas,  asparagus, 
cabbage,  carrots,  cucumbers,  onions,  beans,  and  lettuce. 

Nurseries  and  greenhouses  produce  a variety  of  flowers, 
bulbs,  shrubs,  trees,  vegetable  plants,  mushrooms,  and  other 
specialties . 


Water  Conservation 


Subregion  1 has  an  abundant  supply  of  water,  however, 
seasonal  water  shortages  are  common.  Irrigation  is  an  essential 
segment  of  the  agricultural  economy  and  is  the  major  consumer  of 
the  water  resource.  Cropping  adjustments  and  patterns  which  meet 
water-short  years  are  a common  practice.  These  seasonal  adjustments 
are  made  possible  by  snow  survey  and  streamflow  forecast  data. 

Most  irrigated  land  is  served  by  individual  or  small 
cooperative  systems  governed  by  ditch  companies  or  districts.  The 
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Spokane  Valley  has  approximately  12,000  acres  that  are  served  by  a 
pressure  system.  The  system  is  supplied  from  approximately  30  wells 
and  12  water  towers.  The  largest  single  irrigation  system  is  the 
Flathead  project  in  Montana,  administered  by  the  Bureau  of  Indian 
Affairs.  Tables  59  and  60  summarize  practices,  water  source, 
application  methods,  and  amount  of  irrigation. 


Table  59  - Water  Conservation  Practices  Applied  on  Cropland, 

Subregion  1 , 1966 


Practice 

Units 

Montana 

Idaho 

Wash. 

Subregion 

Water  Control  Facilities 

No. 

759 

81 

87 

927 

Water  Storage  Facilities 

No. 

605 

509 

363 

1,477 

Irrigation  System, 

No. 

802 

2 

9 

813 

Surface  § Subsurface 

Irrigation  System,  Sprinkler 

No. 

1,538 

261 

821 

2,620 

Irrigation  Water 

Miles 

3,161 

11 

47 

3,219 

Conveyance  Facilities 

Land  Shaping 

Acres 

4,065 

875 

460 

5,400 

Irrigation  Water  Management 

Acres 

81,527 

6,661 

10,941 

99,129 

Source:  Soil  Conservation  Service  Data. 


The  primary  problems  associated  with  irrigation  in  this 
subregion  are  ditch  seepage,  poor  drainage,  steep  or  irregular 
topography,  and  the  length  of  conveyance  systems.  Water  use 
efficiencies  are  low,  particularly  on  the  smaller  tracts  along  the 
tributary  stream  system  at  the  higher  elevations.  The  reuse  of 
return  flows  is  possible  in  the  larger  areas.  Individual  and 
group  sprinkler  systems  are  being  installed  at  an  accelerating 
rate  and  will  achieve  considerable  improvement  in  water  use 
efficiencies . 

In  several  areas,  the  early  practice  of  constructing  a ditch 
for  each  water  user  can  be  replaced  by  larger  concrete- lined  canals, 
reducing  water  losses  and  length  of  ditches.  The  present  emphasis 
on  ditch  and  canal  lining  has  accomplished  many  needed  consolidations. 
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Table  60  - Water  Availability  and  Irrigation  Methods  for  Cropland, 

Subregion  1,  1966 


Item 

Montana 

Idaho  Washington 

Subregion 

i non 

Water  Source 

Streamf low 

293.0 

9.9 

7.1 

310.0 

Groundwater 

14.7 

10.0 

16.6 

41.3 

Reservoir  Storage 

109.4 

3.6 

.3 

113.3 

Total 

417.1 

23.5 

24.0 

464.6 

Area  with  Adequate 

229.1 

23.5 

22.4 

275.0 

Supp ly 

Area  with  Inadequate 

188.0 

0 

1.6 

189.6 

Supply 

Method  of  Application 

Sprinkler 

92.5 

23.0 

22.5 

138.0 

Flooding 

324.6 

.5 

1.5 

326.6 

Source:  Soil  Conservation  Service,  C-NPRBS 

Data. 

Drainage 

Approximately  168,000  acres 

; of  cropland  have  a wetness 

problem,  mostly  associated  with  irrigation. 

through  improper  irri- 

gation  water  management 

, canal  seepage,  and  inadequate 

outlets 

(table  61). 

Table  61  - Cropland  Areas 

with  a Wetness  Problem 

Subregion 

I,  1966 

Capability 

Class  Montana 

Idaho 

Washington 

Total 

— 

1000 

Acres 

II 

26 

28 

-- 

54 

III 

13 

-- 

25 

38 

IV 

44 

18 

14 

76 

Total 

83 

46 

39 

168 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Many  of  the  poorly  drained  areas  in  Idaho  are  closely 
associated  with  flooding.  Low  lying  cropland  along  the  Kootenai, 
Coeur  d'Alene,  St.  Joe,  and  along  some  tributaries  of  the  Spokane 
River  are  wet  and  need  drainage  to  improve  agricultural  production. 


- 
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There  are  also  many  scattered  wet  spots  on  higher  land.  Wet  areas 
are  generally  used  for  hay  and  pasture.  In  many  cases  native  grass 
species  are  being  maintained  in  these  areas. 

Wet  areas  have  been  drained  by  systems  of  open  ditches  or 
tile  and  have  resulted  in  additional  cropland  yields.  The  use  of 
tile  drain  systems  is  increasing.  Open  drainage  ditches  in  narrow 
valleys  have  created  other  problems  which  reduce  the  size  of  fields 
for  crop  production.  The  drainage  measures  applied  to  cropland 
through  1966  are  shown  in  table  62. 


Table  62  - Drainage  Practices  Applied  to  Cropland 
Subregion  1 , 1966 


Practice 

Units 

Montana 

Idaho 

Washingt on 

Total 

Drainage  Conduits 
and  Ditches 

Mi  les 

618 

143 

222 

983 

Drainage  Structures 

No . 

93 

15 

1 

109 

Source:  Soil  Conservation  Service  Data. 


Erosion  and  Sedimentation 


Erosion  is  currently  a problem  on  about  221,900  acres,  or 
14  percent  of  the  cropland.  Snowmelt,  summer  storms,  wind  action, 
and  inefficient  irrigation  water  management  are  the  principal 
causes . 

Sediment  from  cropland  gives  an  indication  of  erosion  problems. 
About  1,500  acre-feet  of  sediment  erodes  from  cropland  annually 
(table  57).  This  accounts  for  40  percent  of  the  total  sediment 
yield,  although  cropland  is  only  7 percent  of  the  total  land  area. 

Nearly  all  cropland  has  an  erosion  potential  (table  63). 
However,  land  measures  combined  with  cropping  patterns  have  held 
erosion  to  a relatively  small  percentage  of  the  potential.  These 
practices  are  shown  in  table  64. 

Table  63  - Cropland  Areas  with  an  Erosion  Potential 
by  Capability  Class,  Subregion  1,  1966 


Capability 

Class 

Montana 

Idaho 

Washington 

Total 

II 

53 

-1000  Acres 

21 

74 

III 

13 

73 

169 

255 

IV 

674 

78 

211 

963 

Total 

740 

151 

401 

1,292 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 
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Table  64  - Erosion  Control  Practices  Applied 
on  Cropland,  Subregion  1,  1966 


Practice 

Unit 

Montana 

Idaho 

Wash. 

Total 

Grade  Stabilization 

No. 

82 

10 

48 

140 

Structures 

Diversions  and  Terraces 

Miles 

33 

6 

•3 

42 

Ditch  Bank  Seeding 

Miles 

64 

1 

78 

143 

Field  Windbreak 

Miles 

11 

1 

Tr. 

12 

Crop  Residue  Use 

Acres 

89,240 

192,037 

209,375 

490,652 

Stubble  Mulch 

Acres 

53,898 

16 

18,336 

72,250 

Grassed  Waterway 

Acres 

224 

1,964 

2,454 

4,642 

Stripcropping 

Acres 

5,373 

4,417 

2,146 

11,936 

Conservation  Cropping 

Acres 

217,515 

174,828 

174,118 

566,461 

System 

Pasture  and  Hay land 

Acres 

69,547 

31,643 

50,682 

151,872 

Planting 


Source:  Soil  Conservation  Service  Data. 


A given  storm  such  as  the  June  1964  floods  in  the  upper 
reaches  of  the  Flathead  River  in  Montana  produces  large  quantities 
of  sediment,  although  the  annual  production  is  relatively  low 
(estimated  to  be  about  1,500  acre-feet  annually).  This  can  be 
attributed  to  the  large  percentage  of  forested  lands  and  vegetated 
croplands  in  the  subregion. 


Over  102,500  acres  of  cropland  are  subject  to  flooding. 

Most  flood  damages  occur  during  the  snowmelt  period  and  can  be  very 
serious  when  melting  of  the  high  mountain  snowpacks  is  accompanied 
by  warm  spring  rains.  Summer  thunderstorms  can  cause  localized 
flooding,  but  the  area  is  usually  quite  small. 


.Itreambank  er  aion  destroys  valuable  land  and  deposits  heavy  sediment  loads  downstream.  (SCS  P94-4) 
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Since  most  flooding  occurs  during  the  spring,  crop  losses 
are  minimized.  The  cropping  pattern  is  another  factor  which 
reduces  flood  losses.  Much  of  the  acreage  subject  to  flooding  is 
located  along  tributary  streams  where  the  primary  crops  are  hay 
and  pasture  that  provide  a protective  ground  cover.  On  these  fields 
and  in  stream  and  ditch  channels,  silt  and  debris  deposition  by 
flood  waters  is  the  primary  damage.  Acreages  lost  due  to  streambank 
erosion  or  channel  changes  during  flood  periods  contribute  to  the 
total  flood  damage  problem. 

Irrigation  water  diversion  structures  are  often  damaged  by 
flood  waters.  Many  of  the  privately  owned  diversion  structures  do 
not  have  the  capacity  to  withstand  large  flood  flows  and,  therefore, 
become  isolated  by  flood-caused  channel  changes.  Other  structures 
such  as  roads,  bridges,  culverts,  and  pumping  plants,  suffer  flood 
damage.  The  estimated  average  annual  damages  are  over  $3  million. 
Table  65  shows  the  flood  prevention  measures  applied  by  1966. 


Table  65  - Flood  Control  Measures  Applied 
on  Cropland  Areas,  Subregion  1,  1966 


Practice 

Unit 

Montana 

Idaho 

Washington 

Total 

Stream  Channel 
Improvements 

Miles 

51 

50 

23 

124 

Dikes  and  Levees 

Miles 

7 

1 

16 

24 

Source:  Soil  Conservation  Service  Data. 


Forest  Land 


Forests  cover  18.2  million  acres  or  80  percent  of  the  total 
land  area  in  the  subregion.  About  72  percent  is  in  public  owner- 
ship and  28  percent  is  private.  Of  this  total,  86  percent  is 
commercial  and  14  percent  is  noncommercial.  The  commercial  area 
supports  nearly  116  billion  board  feet  of  merchantable  timber; 

69  percent  on  public  land,  31  percent  on  private.  It  supplies  raw 
material  for  a forest  products  industry  that  furnishes  47  percent 
of  the  subregion's  manufacturing  employment.  In  1964,  1.9  million 
board  feet  were  harvested  here. 

The  noncommercial  forest  land  generally  lies  in  the 
subalpine  and  dryland  fringe  between  the  commercial  forest  and 
adjacent  barren  and  grasslands.  The  subalpine  areas  provide 
summer  range  for  wildlife  and  a limited  number  of  livestock.  The 
lower  dry  fringes  supply  key  winter  range  for  big  game,  as  well  as 
summer  range  essential  to  the  continued  operation  of  the  livestock 
industry . 
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Livestock  water  development  in  a seed  tree  selection  timber  harvest  area.  (Forest  Service) 


In  Subregion  1,  94  percent  or  29.6  million  acre-feet  of  the 
runoff  originates  in  the  forests.  These  watersheds  provide  domestic 
water  for  44  percent  of  the  urban  population  and  over  1.5  million 
acre-feet  for  irrigation  purposes. 


The  forest  lands  are  generally  in  good  condition  with 
extremely  low  sediment  yields.  Average  sediment  production  is 
about  1,366  acre-feet  per  year,  or  37  percent  of  the  total  sediment 
from  the  subregion,  (table  66) 


Almost  84  percent  of  the  forest  land  is  in  the  very  low 
sediment  yield  category,  resulting  primarily  from  natural  causes. 
Emphasis  has  been  placed  on  practices  to  maintain  these  conditions 
The  remaining  16  percent  is  distributed  over  the  more  critical 
areas  where  land  use  activities  have  added  to  the  problem.  It  is 
on  these  critical  areas  that  watershed  rehabilitation  work  is 
required  and  presently  being  accomplished. 


Table  66  - Present  Sediment  Yield,  Forest  Land,  Subregion  1 


Sediment 

Yield 

Category 

Acres 

(1,000) 

Percent 

Annual  Sediment 
Acre-feet 
Per  Square  Mile 

Yield 

Total 

Acre-feet 

Percent 

Very  Low 

15,276.9 

84 

0.02  - 0.1 

477 

35 

Low 

1,849.6 

10 

0.1  - 0.2 

289 

21 

Medium 

599.7 

3 

0.2  - 0.5 

187 

14 

High 

510.1 

3 

0.5  - 1.5 

399 

29 

Very  High 

5.8 

- 

1.5  - 4.0 

14 

1 

Total 

18,242.1 

100 

1,366 

100 

Source:  Derived  from  figures  7 and  9. 


Watershed  Protection 


Timber  harvest  consists  of  both  selective  logging  and  block 
cutting.  Logs  are  yarded  by  tractors  or  mobile  cranes,  depending 
on  the  terrain.  Tractor  trails  and  temporary  roads,  particularly 
on  Federal  lands,  are  cross-drained  and  seeded,  and  debris  is 
removed  from  live  streams  and  major  draws. 


Clearaut  on  Coeur  d’Alene  National  Forest  in  northern  Idaho.  (Forest  Service) 
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Most  roads  have  permanent  drainage  structures,  and  some 
heavily  used  roads  are  gravel  surfaced.  On  public  forests,  road 
locations  and  standards  are  designed  to  minimize  soil  movement  and 
give  maximum  opportunity  for  water  dispersion.  Many  exposed 
cutbank  and  fill  slopes  are  now  seeded  to  grass  and  mulched  to 
reduce  erosion.  Otherwise,  this  sediment  could  wash  away  or  find 
its  way  into  water  courses.  Road  maintenance  during  and  after  log 
hauling  protects  the  road  and  drainage  structures  as  well  as  the 
soil  and  water  resources. 

Where  the  commercial  forest  areas  receive  livestock  use, 
seeding,  fencing,  and  water  developments  are  used  to  control 
distribution.  Water  developments  such  as  the  one  pictured,  are 
used  to  disperse  the  livestock  over  wider  areas.  This  results  in 
better  utilization  of  the  pinegrass  and  prevents  deterioration  by 
over-use  in  concentrated  areas . 

Reforestation  measures  include  seeding  and  planting,  generally 
preceded  by  burning  or  scarification.  A summary  of  the  annual 
timber  harvest  activities  and  associated  practices  are  shown  on 
table  67. 


Table  67  - Average  Annual  Timber  Harvest  Activity,  Subregion  1 


Unit 

Public 

Private 

Total 

Harvest  Area 

Acres 

107,000 

65,000 

172,500 

Area  Reforested  1/ 

Slash  Disposal  Area 
Disturbed  Area  Treated  2/ 

Acres 

Acres 

Acres 

85.000 

53.000 
5,300 

20,000 

30,000 

105,000 

83,000 

5,300 

Harvest  Road  Required 

Miles 

430 

260 

690 

Harvest  Road  Treated  3/ 

Miles 

335 

10 

345 

\J  Includes  planting,  seeding  and  site  preparation.  Balance  ade- 
quately stocked  or  requires  no  regeneration  work. 

2/  Includes  seeding,  mulching,  debris  removal  and  cross-draining 
skid  roads  and  logging  areas. 

3/  Cut  and  fill  stabilization  only. 


Watershed  Rehabilitation 

About  16  percent  of  the  forest  land  has  erosion  problems 
that  produce  65  percent  of  the  sediment  load  from  forest  areas. 
These  are  in  the  higher  yield  categories  on  table  74.  Most  of  this 
sediment  results  from  water  movement  through  road  ditches,  down 
abandoned  roads,  across  areas  logged  or  overgrazed  years  ago,  and 
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To  prevent  debris  dams  and  subsequent  washouts , a steel  rail  trash  rack  is  used  to  catch 
floating  material  from  the  Sundance  bum.  (Forest  Service) 


from  both  abandoned  and  active  mining  operations.  Past  watershed 
protection  measures  were  either  inadequate  or  lacking  altogether. 
These  watersheds  in  public  ownership  are  now  being  rehabilitated 
as  rapidly  as  funds  permit.  Sheet  erosion  control  on  the  public 
forests  amounts  to  about  1,600  acres  annually.  Nearly  100  miles 
of  existing  and  abandoned  roads  and  trails  and  115  miles  of  streams 
are  treated  each  year.  This  work  is  shown  on  table  68. 

Not  included  in  the  average  accomplishment  figures  listed 
in  table  76  are  those  areas  rehabilitated  on  a project  basis 
following  forest  fires  or  current  timber  harvest  areas.  For 
example,  following  the  1967  conflagration  in  north  Idaho,  some 
31,000  acres  of  burned  forest  land  were  seeded  to  grasses.  In 
addition,  stream  channels  were  cleared,  bridges  rebuilt,  new  and 
larger  culverts  installed,  and  trashracks  constructed.  This 
treatment  included  all  ownerships  and  was  accomplished  through 
cooperative  efforts  of  private,  state,  and  Federal  personnel. 
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Table  68  - Average  Annual  Accomplishment,  Watershed  Rehabilitation 
Practices  on  Public  Forest  Land,  Subregion  1 


Practice 

Unit 

National 

Forest!/ 

B.L.M. 

Indian 

Lands 

State 

Lands 

Sheet  Erosion  Control 

Acre 

130 

50 

1,500 

Gully  Stabilization 

Mi  le 

10 

- 

- 

- 

Stream  Clearance  5 

Stabi lization 

Mile 

110 

1 

4 

- 

Existing  Road  5 Trail 

Rehabi li tationi/ 

Mile 

20 

25 

70 

- 

J ] Average  of  period  1964-66. 

2/  Includes  abandoned  roads. 

Source:  Data  furnished  by  agency  as  listed. 

Water  Yield  Improvement 

Management  programs  directed  toward  water  yield  improvement 
in  this  subregion  are  nonexistant  at  this  time.  Activities  such  as 
logging  and  thinning  can  increase  water  yields,  but  in  the  past  such 
increases  were  not  the  primary  objective  involved. 

Rangeland 

Subregion  1 has  1.7  million  acres  of  rangeland,  7 percent  of 
the  land  area  (table  57).  About  1.1  million  acres  or  64  percent  are 
privately  owned  (Appendix  IV,  Land  and  Mineral  Resources). 

Present  rangeland  condition  and  grazing  capacity  are  shown 
in  table  69.  Grass  and  forbs  comprise  the  predominant  cover  on 
71  percent  of  the  range,  brush  and  shrubs  on  20  percent,  and  sage- 
brush on  9 percent.  Private  rangeland  is  in  considerably  better 
condition  than  the  public  range,  accounting  for  64  percent  of  the 
total  range  acreage  and  77  percent  of  the  total  grazing  capacity. 

The  estimated  average  grazing  capacity  of  the  private  range  is 
5 acres  per  AUM  compared  to  10  acres  per  AUM  on  the  public  range. 

Rangelands,  although  in  better  condition  than  those  in  many 
other  parts  of  the  region,  have  been  damaged  by  overgrazing  and 
fire,  and  by  plowing  of  areas  unsuited  for  continuous  cropping. 

Much  of  the  range  has  deteriorated  considerably  both  in  grazing 
capacity  and  in  its  effectiveness  for  watershed  protection.  With 
the  loss  of  protective  vegetative  cover,  soil  conditions  conducive 
to  maximum  yields  of  usable  water  have  deteriorated,  causing 
decreased  infiltration  rates  and  increased  runoff.  Excessive 
grazing  use  has  been  reduced  on  about  662,000  acres  (39  percent  of 
all  rangeland).  Yet,  at  the  present  time,  only  26  percent  is  in 
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Table 

b9  - Rangeland  Condi ti 

ion  and  Capacity 

, Subregion 

1.  1966 

Range  Type 
and 

Pub  1 

Ownership 

ic  Private 

— 

T of  a 1 

Condit ion 

Acres 

AllMs 

Acres 

AOMs 

Ac  res 

AHWs 

(1.000) 

(1 .000) 

(1.000) 

(1.000) 

1 1 .000) 

(l.OoO) 

Grassland 

Good 

2.2 

.7 

315.5 

98.6 

317.7 

99 . 3 

Fair 

35.1 

5.0 

414.2 

59.2 

449.3 

64.2 

Poor 

355.8 

28.5 

20.6 

1 .6 

376.4 

30. 1 

Seeded  Range- 

49.  b 

lb. 5 

21.3 

7. 1 

70.9 

23.6 

Total 

442.7 

50.7 

771.6 

16b.  5 

1 .214.3 

217.2 

Sagebrush 


Good 

. 1 

.0 

1.4 

.3 

1.5 

.3 

Fair 

10.0 

1 . 1 

51.2 

5.7 

61.2 

b .8 

Poor 

52.7 

3.0 

33.9 

1.9 

86 .6 

1 1 

Total 

62.8 

4.1 

86.5 

7.9 

149.3 

12.0 

Other  Brush 

Good 

1.7 

.4 

48.5 

12.1 

50 . 2 

12.5 

Fair 

15.7 

2.0 

144.9 

18.1 

160.6 

20.1 

Poor 

83 . 3 

2.8 

40.4 

1.4 

123.“ 

4.2 

Total 

100.7 

5.2 

233.8 

31 .6 

334.5 

36 . 8 

Total 

Good*/ 

53.6 

17.6 

386 . 7 

118.1 

440 . 3 

135.7 

Fai  r 

60.8 

8. 1 

6I0..3 

83.0 

671.1 

91 . 1 

Poor 

491.8 

34.3 

94.9 

4.9 

586 . “ 

39 . 2 

Grand  Total 

606 . 2 

60.0 

1 ,091  .9 

206.0 

1 .60S.  1 

Percent  Distribution 

35.7 

22.6 

64.3 

77.4 

100.0 

100.0 

Average  AC/AUM 

10.  : 

1 

5.3 

6 . 

4 

1/  Seeded  range  acreage  was  combined  with  good  condition  grassland  in  Appendix  1\ 

2/  Includes  seeded  range. 

Source:  Appendix  IV,  Subregion  1.  Pangc  production  has  been  estimated  for  the  1 -M’ 

Study  from  representative  situations  observed  and  recorded  in  on -■'it* 
surveys.  Estimates  are  based  on  perennial  vegetation  and  proper 
ut i 1 i zat i on . 


good  range  condition,  and  35  percent  remains  in  poor  condition  with 
deficient  vegetative  cover  and  considerable  accelerated  erosion. 

On  some  range  areas  at  lower  elevations,  the  loss  of  good  forage 
plants  has  resulted  in  the  removal  of  top  soil  through  sheet  and 
gully  erosion.  Repeated  wildfires  and  sheet  erosion  on  some  grass- 
land areas  have  caused  site  deterioration,  and  natural  recovery  may 
take  many  years.  Grazing  by  livestock  is  the  principal  cause  of 
erosion  in  the  lower  foothill  areas  of  the  Little  Bitterroot  and 
Jocko  River  valleys  south  and  west  of  Flathead  Lake.  Overgrazing 
has  also  caused  accelerated  erosion  in  the  Upper  Clark  Fork, 
Bitterroot,  and  Blackfoot  Valleys. 

While  rangelands  are  in  the  lowest  annual  water  yield  areas, 
as  shown  in  figures  7 and  8,  they  still  produce  497  acre-feet  of 
sediment  annually  (table  70),  or  about  14  percent  of  the  total 
subregional  sediment  yield.  About  338  acre-feet  or  68  percent  of 
the  sediment  yield  comes  from  556,000  acres  (33  percent  of  the 
total  range  acreage)  in  the  "High"  and  "Medium"  sediment  yield 
categories.  Rangelands  with  highest  sediment  yields  are  located 
in  the  areas  mentioned  above  and  in  smaller  areas  interspersed  with 
cropland  around  Spokane. 
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Table  70  - Sediment  Yield  from  Rangeland,  Subregion  1,  1966 


Sediment  Yield  1/ 

Sagebrush 

Categories 

Grassland 

5 Shrubs 

Total 

Percent 

Rangeland  Acreage 

(1,000  Acres) 

Very  Low 

410.4 

358.4 

768.8 

45 

Low 

329.0 

44.8 

373.8 

22 

Medium 

474.9 

47.3 

522.2 

31 

High 

-- 

33.3 

33.3 

2 

Very  High 

-- 

-- 

-- 

-- 

Total 

1,214.3 

483.8 

1,698.1 

100 

Annual  Sediment  Yield 

(Acre- 

-Feet) 

Very  Low 

38 

34 

72 

14 

Low 

77 

10 

87 

18 

Medium 

260 

26 

286 

57 

High 

-- 

52 

52 

11 

Very  High 

-- 

-- 

-- 

-- 

Total 

375 

122 

497 

100 

1 J Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet,  respectively. 
Source:  Derived  from  figures  4 and  6. 


Measures  and  Practices  for  Watershed  Protection 


Measures  and  practices  accomplished  through  1965  are  shown 
on  table  71.  Cover  improvement  and  soil  stabilization  practices 
have  been  applied  on  a combined  total  of  about  300,000  acres.  An 
estimated  50  percent  of  the  benefit  of  range  seeding  was  for 
erosion  and  water  quality  control,  10  percent  for  water  conserva- 
tion, and  40  percent  for  forage  production.  An  estimated 
2,600  acres  (approximately  130  miles)  along  streams  or  above 
reservoirs  have  received  stabilization  treatment  to  prevent 
erosion  and  reduce  excessive  flow. 

Significant  progress  has  been  made  in  adjusting  livestock 
grazing  use  to  the  grazing  capacity  of  the  range  and  achieving 
better  livestock  distribution.  Throughout  the  subregion,  but 
particularly  on  more  mountainous  or  hilly  areas,  attainment  of 
uniform  grazing  use  distribution  is  difficult.  Grazing  use  has 
been  reduced  on  an  estimated  662,000  acres  of  poor  condition 
watershed  areas  by  either  excluding  livestock  or  by  deferred  and 
rotation  grazing.  Additional  water  development  has  been  necessary 
to  insure  more  uniform  utilization  by  livestock  and  game. 
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Ranee  land  Measures  and  Practices  for  Watershed  Protection  and  Other  Management  Purposes 
Subregion  1.  1966 


Measures  (,  Practices 


mershi 


Cover  Improvement  6 Soil  Stabilization 
Revegetation  (grass,  shrubs) 

Brush  Control 
Weed  Control 
Fertilizing 
Deep  Ullage 

Stream  t,  Bank  Stabilization 
Waterspreading 

Watershed  Oriented  Land  Management 
Practices 

Livestock  Control  Fences 
Reducing  Excessive  Grazing  Use 
Livestock  % Game  Water  Facilities 
Road  Stabilization 
Pollution  Abatement 

Water  Control  Structures 
Ponds  f,  Small  Reservoirs 


Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 


Mi  les 
Acres 
Number 
Mi  les 
Mi  les 


Number 
Acre  Ft 
Number 
Cu.  Yds 
Number 
Cu.  Yds 


Check  Dams  (Gully  Plugs) 


Diversions 


1/  Most  measures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
~ practices  are  indicated  in  the  four  columns  as  follows:  Col.  1-Drainage;  Col.  2-Water  Conservation; 

Col.  3-Erosion  6 Water  Quality  Control;  Col.  4-Flood  5 Debris  Control. 

2/  Includes  Federal,  State,  County,  and  Municipal  Ownership. 

V Not  available. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Studv. 


This  good  condition  grass  area  is  located  in  the  Kaniksu  National  Forest.  (Forest  Service ) 


Other  Land 


Other  land  amounts  to  over  1,327,000  acres,  which  is  almost 
6 percent  of  the  total  land  area.  The  acreage  of  other  land 
categories  is  shown  in  table  72. 


Table  72  - Other  Land  Areas,  Subregion  1 


Montana 

Idaho 
1000 

Wash. 
Acres 

Total 

Percent 

Small  Water 

51.8 

4.1 

4.7 

60.6 

4.6 

Roads  Railroads 

92.4 

24.5 

26.3 

143.2 

10.8 

Farmsteads,  Urban,  In- 
dustrial § Misc. 

117.7 

14.7 

79.7 

212.1 

16.0 

Barren  land 

737.9 

154.1 

19.2 

911.2 

68.6 

Total 

999.8 

197.4 

129.9 

1,327.1 

100.0 

Source:  Appendix  IV,  Land  and  Mineral  Resources. 


Components  of  other  land,  particularly  urban  areas  which 
have  a high  rate  of  runoff  and  result  in  damage  by  flood  and 
sedimentation  are:  Streets  and  roads,  playgrounds,  parking, 

rooftops,  and  rocks  or  barren  land. 

Runoff  from  rocks,  urban  structures,  and  naturally 
impervious  materials  drain  to  naturally  developed  channels  and 
increase  the  chances  for  erosion  and  frequent  flooding.  An 
estimated  6,200  acres  of  urban  lands  are  subject  to  flooding,  the 
magnitude  of  which  is  increased  by  building  on  the  flood  plains. 
These  areas  represent  a substantial  portion  of  the  subregion's 
total  flood  losses. 

Channel  debris  will  frequently  aggravate  flooding  of  urban 
lands  and  roads  by  restricting  flood  flows.  Many  of  the  waterways 
that  pass  through  several  small  communities  of  the  subregion  are 
restricted  by  vegetation  and  developments.  Loose  debris  and 
sediment  collect  on  this  vegetation  and  further  restrict  water 
flow  through  culverts  and  bridges,  thus  adding  to  the  flood 
condition . 

An  estimated  15,000  acres  of  other  land,  principally  in 
urban  and  suburban  areas,  have  been  irrigated.  Irrigation  manage- 
ment practices  for  these  areas  are  similar  to  those  described  in 
the  cropland  section. 

Suburban  developments  are  often  located  on  soils  unsuited 
for  foundation  footing  and  septic  tank  and  basement  drainage.  The 
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subregion  is  noted  for  its  numerous  lakeside  communities.  Septic 
tanks  generally  provide  sewage  disposal,  and  shallow  wells  are 
commonly  used  for  water  supply.  Sewage  is  entering  these  lakes  and 
wells,  reducing  their  esthetic  and  functional  values. 

Other  land  adds  materially  to  water  quality  problems. 
Disposal  of  waste  from  agricultural  processing  plants  and  private 
residences  is  inadequately  provided  for  in  several  communities. 

The  urban  sewage  system  may  dump  untreated  waste  into  streams. 
Private  lake  properties  frequently  discharge  their  wastes  into 
lakes.  Certain  chemicals  which  adversely  affect  the  biological 
activity  of  lagoon  systems  are  also  discharged  into  the  sewage 
system.  A few  communities  have  septic  tanks  that  overflow  during 
wet  seasons  and  discharge  effluent  into  streams. 


Flooduaterc  flowing  through  mobile  home  village  cause  damage  to  mobile  homes  and  content st 
restrict  travel , and  create  health  problems*  ( SCS  Mt-P488-16) 
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FUTURE  NEEDS 


Population  is  projected  to  increase  from  564,000  in  1960  to 

1.1  million  by  2020,  an  increase  of  98  percent,  with  an  accompanying 
demand  for  more  urban  lands  and  recreation  land  use  areas. 

Cropland  is  expected  to  increase  278,000  acres,  other  land  uses 
about  317,000  acres,  and  reservoir  areas  224,000  acres.  Most  of 
these  increases  will  occur  on  present  rangeland.  Rangeland 
acreage  is  expected  to  decrease  from  1.7  million  acres  in  1966  to 

1.2  million  acres  by  2020,  a reduction  of  27  percent  or 
461,000  acres  (table  73). 


Table  73  - Projected  Changes  in  Cover  and  Land  Use,  Subregion  1 


Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Cropland 

1,552 

1,737 

1,739 

1,930 

Forest  Land 

18,242 

18,118 

17,974 

17,784 

Rangeland 

1,698 

1 ,439 

1,411 

1,237 

Other  Land 

1 ,327 

1,414 

1,530 

1,644 

Total 

22,819 

22,708 

22,654 

22,595 

Source:  Columbia-North  Pacific  Projections. 


Cropland 

While  the  total  population  is  expected  to  double  by  2020, 
the  farm  population  will  decrease  by  approximately  one-half  (from 
36,300  to  15,500).  This  will  require  increased  production  by 
fewer  farm  workers. 

Necessary  increased  agricultural  production  will  be 
confined  mostly  to  irrigated  cropland  areas.  The  irrigated  areas 
are  projected  to  expand  by  approximately  590,000  acres  (table  74). 
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Table  74  - Projected  Trends  in  Dry  and  Irrigated  Cropland, 

Subregion  1 


Cropland 

1966 

1980 

(1 ,000 

2000 

acres) 

2020 

Try  Farmed 

1 ,087 

904 

814 

650 

Irrigated!./ 

465 

833 

925 

1,280 

Total 

1,552 

1,737 

1,739 

1,930 

1/  Approximately  97  percent  of  the  total  area  projections  shown  in 


Appendix  IX,  Irrigation. 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Water  Conservation 


Changing  land  use,  crops  planted,  and  public  demands  will 
require  modification  in  application  methods  to  achieve  an  adequate 
supply  of  quality  water.  Future  irrigation  expansion  will  be  by 
sprinkler  system  because  of  the  rolling  terrain  and  reduced  labor 
requirements.  In  addition,  some  cropland  now  being  irrigated  by 
the  flood  method  will  convert  to  sprinklers.  Changes  in  irrigation 
methods  to  meet  the  demand  for  better  water  management  and  improved 
efficiencies  are  shown  in  table  75. 


Table  75  - Projected  Cumulative  Trend  in  the  Method 
of  Irrigation  on  Cropland,  Subregion  1 


I tern 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Sprinkler  Systems 

139 

539 

672 

1,073 

Flood  Systems 

326 

294 

253 

207 

Total 

465 

833 

925 

1,280 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


While  water  is  normally  plentiful,  there  are  many  localized 
areas  that  experience  seasonal  shortages  requiring  a dependable  water 
supply.  It  is  predicted  that  water  supplies  will  be  developed  for 
most  of  the  water-short  areas.  Nearly  all  water-short  areas  are 
located  in  the  Montana  portion  of  the  subregion  (table  60). 
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Sprinklers  can  improve  efficiency , conserve  water,  and  eliminate  the  necessity  of  land 
leveling.  (SCS  Mt-P433-6) 

The  increase  in  irrigated  area  and  the  development  of 
supplemental  water  supplies  for  water-short  areas  will  increase 
the  demand  for  agricultural  water  despite  improving  the  efficiency 
of  its  use  about  25  percent  by  2020. 


Drainage 

Production  on  approximately  168,000  acres  of  cropland  is 
presently  limited  by  wetness.  Drainage  practices  have  been  applied 
on  41,000  acres.  By  2020,  with  an  increased  irrigated  cropland 
area,  249 ,000- acres  will  be  subject  to  drainage  problems.  In 
order  to  obtain  required  cropland  production,  drainage  practices 
nust  be  applied  on  some  175,000  acres  by  2020.  The  rate  at  which 
drainage  work  should  be  completed  is  based  on  increased  food  and 
fiber  needs  and  shown  on  table  76. 


Table  76  - Cumulative  Cropland  Areas  Needing  Drainage,  Subregion  1 


Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Wet  Areas 

168 

182 

215 

249 

Projected  Accomplishments 

41 

74 

126 

173 

Remaining 

127 

108 

89 

76 

Source:  Soil  Conservation 

Service,  C- 

-NPRBS  Data. 
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Erosion  and  Sedimentation 


Approximately  221,900  acres  of  cropland  presently  have 
erosion  problems  with  soil  loss  and  accompanying  flood  and  sediment 
damage.  Most  cropland  is  potentially  erodible  and  erosion  problems 
could  become  more  severe  with  increased  production  demands  and  more 
irrigated  land.  A combination  of  vegetative  and  structural  measures 
is  needed  to  reduce  these  problems  to  an  acceptable  level.  The 
increase  in  the  erosion  problem  and  the  rate  at  which  these  areas 
need  treatment  are  shown  in  table  77. 


Table  77  - Cumulative  Cropland  Areas  Needing  Erosion  Control, 

Subregion  1 


Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Erosion  Potential 
Projected  Accomplishments 

1,292 

1,070 

1,386 

1,225 

1,481 
1 ,380 

1,575 
1 ,533 

Remaining 

222 

161 

101 

42 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Flooding 


At  the  present  time  about  102,500  acres  of  cropland  are 
subject  to  frequent  flooding.  The  future  needs  for  flood  protection 
can  be  expected  to  increase.  Cropland  flooding  must  be  reduced  to 
permit  more  intensive  use.  Some  areas  now  in  rangeland  that  will 
be  shifted  to  cropland  will  need  flood  protection.  A more  serious 
problem  will  be  associated  with  protection  of  developments 
accompanying  the  increase  in  irrigated  acreage. 


Forest  Land 

The  forest  industries  in  Subregion  1 will  require  an 
estimated  548  million  cubic  feet  of  wood  supply  per  year  by  the 
year  2020.  This  raw  material  will  be  produced  on  the  15.3  million 
acres  of  commercial  forest  land  which  is  predicted  to  remain  in 
timber  production  throughout  this  period.  This  amounts  to 
35.8  cubic  feet  per  acre  per  year.  Since  the  present  industrial 
consumptive  rate  is  28.2  cubic  feet  per  acre  of  commercial  forest 
land,  timber  yield  improvements  will  be  mandatory.  In  this 
subregion,  restocking,  thinning,  fertilization,  and  tree  release 
are  the  principal  management  practices  that  are  needed. 
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Potential  sediment  yield  and  erosion  hazard  on  the  forest 
lands  are  depicted  on  table  78  and  figure  10.  Although  the  sub- 
region  is  generally  all  in  the  low  yield  categories,  the  potential 
is  still  more  than  double  that  of  present  levels.  Since  downstream 
water  quality  can  be  reduced  by  any  degree  of  erosion,  it  is 
important  that  protective  practices  be  encouraged  on  all  these 
lands . 


Table  78  - Potential  Sediment  Yield  without  Protective  Measures, 

Forest  Land,  Subregion  1 


Soil 

Acre-feet  per 

Total 

Loss 

Square  Mile 

Acre-feet 

Category 

Acres 

Percent 

per  year 

per  Year 

(1,000) 

Low 

17,042.1 

94 

less  than  0.2 

2,663 

Medium 

1,200.0 

6 

0.2  - 1.5 

375 

High 

- 

- 

more  than  1.5 

- 

Total 

18,242.1 

100 

3,038 

Source:  Soil  Survey  Data  and  Interpretations,  Forest  Service, 


Region  1. 


Watershed  Protection 


The  present  annual  timber  harvest  and  road  construction 
requirements  are  listed  on  table  67.  Future  production  goals  may 
accelerate  this  activity,  resulting  in  increased  ground  disturbance. 
These  timber  harvest  areas,  miles  of  road  construction,  and 
disturbed  ground  requiring  protection  are  shown  in  table  79. 


Table  79  - Projected  Cumulative  Timber  Harvest  Activity, 


Forest 

Land , 

Subregion  1 

1/ 

Unit 

1980 

2000 

2020 

Timber 

Harvest  Area 

Ac. 

2,616,000 

6,071,000 

9,525,000 

Road  Construction 

Mi. 

10,500 

24,300 

38,100 

Ground 

Disturbance  2/ 

Ac. 

235,000 

546,000 

857,000 

1 J Based  on  the  1965  level  of  timber  requirements. 

2J  Includes  both  harvest  area  requiring  protection  and  road  mileage, 
converted  to  acres,  requiring  cut  and  fill  treatment. 


144 


i 


Enforcement  of  watershed  protection  standards  on  all  these 
lands  is  a problem.  By  the  year  2020,  over  850,000  acres  of  forest 
land  will  have  had  the  ground  cover  severely  disturbed  by  timber 
harvest  and  road  construction.  On  most  public  lands,  standards 
are  adequate  but  not  uni  formally  enforced.  On  most  private  forest 
lands,  management  improvement  is  still  necessary.  With  9.5  million 
acres  being  harvested  by  2020,  good  watershed  protection  standards 
must  be  legislated  and  enforced  on  all  forest  lands,  regardless  of 
ownership . 


Watershed  Rehabilitation 


Future  demands  for  the  subregion's  water,  particularly  for 
domestic  and  industrial  purposes,  will  require  improved  quality 
through  reduced  sediment  loads . 

On  the  half  million  acres  of  forest  land  in  the  high 
sediment  yield  categories,  watershed  rehabilitation  work  is  still 
required.  These  are  the  lands  contributing  silt  from  previous 
land  use  disturbances  such  as  logged  over  tracts,  overgrazed 
range,  abandoned  roads,  damaged  stream  channels,  and  old  mining 
operations . 


Water  Yield  Improvement 

The  best  opportunity  for  improving  water  yields  is  in  areas 
of  dense  forest  cover  where  the  canopy  can  be  broken  to  trap  and 
shade  snow  or  on  open  ridges  where  snow  fences  can  be  used  to 
localize  drifting. 

The  Water  Retention  Capacity  Map  (figure  11)  indicates  the 
forest  soils  where  medium  to  high  permeability  and  water  retention 
factors  offer  the  best  opportunity  for  application  of  these 
practices.  This  information  is  shown  on  table  80  for  the  several 
retention  classes.  Nearly  29.6  million  acre-feet,  representing 
94  percent  of  the  subregion's  annual  runoff,  originate  on  these 
forested  areas.  Even  a small  percentage  increase  in  water  yield 
would  add  significantly  to  the  total  water  production  of  the 
subregion . 


Table  80  - Water  Retention  Capacity,  Forest  Soils,  Subregion  1 


Retention 

Class 

Acres 

(1,000) 

Percent 

Acre-feet  per 
Square  Mile 

Total 

Acre-feet 

Low 

less  than  300 

.. 

Medium 

16,965.2 

93 

300  - 1,500 

25,183,000 

High 

1,276.9 

7 

more  than  1,500 

8,977,000 

Total 

18,424.1 

100 

34,160,000 

Source:  Soil  Survey  Data  and  Interpretations,  Forest  Service, 


Region  1. 


Rangeland 

Future  changes  in  land  and  resource  use  will  influence 
requirements  to  resolve  present  watershed  problems  and  to  provide 
adequate  future  protection.  Erosion  and  sedimentation  is  a serious 
problem  an  about  33,000  acres  of  rangeland  with  an  average  annual 
sediment  yield  of  1 acre-foot  per  square  mile.  On  another 
522,000  acres,  the  average  sediment  yield  per  square  mile  is 
.35  acre-foot.  These  areas  represent  33  percent  of  the  total  range 
acreage  and  account  for  68  percent  of  the  rangeland  sediment  yield. 
Flooding  is  a particular  problem  on  about  25,000  acres,  and  the 
condition  and  use  of  rangelands  have  a direct  effect  on  downstream 
flooding  of  cropland  and  urban  areas.  Many  range  areas  remain  in 
poor  condition. 


Projected  Use  of  Range  Resources 

Rangeland  currently  provides  forage  that  produces  an 
estimated  3.9  percent  of  the  total  beef  and  sheep  production  of 
this  subregion.  In  1964,  beef  and  veal  production  amounted  to 
131.6  million  pounds.  This  is  expected  to  increase  to  307. 9 million 
pounds  or  134  percent  by  2020.  Sheep  and  lamb  production,  amounting 
to  3.3  million  pounds  in  1964,  is  projected  to  increase  to 

5.7  million  pounds  or  73  percent  by  2020.  (3) 

To  meet  a part  of  the  increase  in  livestock  production  needs, 
future  range  forage  production  must  be  increased  to  the  extent 
commensurate  with  proper  land  management  and  resource  utilization, 
although  total  rangeland  acreage  is  expected  to  decrease  from 

1.7  million  acres  in  1966  to  1.2  million  acres  by  2020.  ( 3) 


147 


Watershed  Needs 


An  estimated  209,000  acres  of  rangeland  have  received  land 
treatment  for  erosion  and  sedimentation  control  with  accompanying 
benefits  for  flood  control  and  drainage.  This  includes  most  of  the 
measures  and  practices  for  cover  improvement  and  soil  stabilization 
given  in  the  "Present  Status"  section,  along  with  road  stabilization. 
Where  multiple  practices  were  involved,  overlapping  acreage  was 
deleted.  An  additional  339,000  acres  will  require  treatment  by 
1980,  611,000  acres  by  2000,  and  758,000  acres  by  2020.  A number 
of  small  water  control  structures  are  needed  to  assure  adequate 
erosion  and  sediment  control. 

Protection  and  management  practices  had  been  applied  on  some 

662.000  acres  of  rangeland  by  1966,  including  reduction  or  adjustment 
of  livestock  grazing  use  to  the  grazing  capacity  of  the  range,  and 
special  fire  control  practices  where  required.  Other  management 
practices  for  improved  livestock  distribution  and  control  included 
development  of  livestock  and  game  water  facilities  and  construction 
of  livestock  control  fences.  These  protection  and  management 
practices  should  be  extended  to  an  additional  222,000  acres  by  1980, 

443.000  acres  by  2000,  and  665,000  acres  by  2020. 

An  estimated  35  miles  of  streams  and  waterways  in  rangeland 
areas  will  have  been  improved  by  stream  clearance,  channel  improve- 
ment, or  efforts  required  to  improve  water  quality.  An  additional 
11  miles  need  attention  by  1980,  151  miles  by  2000,  and  251  miles 
by  2020. 


Some  130  miles  of  bank  stabilization  work  have  been 
accomplished  in  rangeland  areas  by  1966.  This  includes  the  stream 
and  bank  stabilization  acreage  reported  in  the  "Present  Status" 
section  with  conversion  to  miles  on  the  basis  of  20  acres  per  mile. 
Future  needs  include  an  additional  200  miles  of  bank  stabilization 
along  streams  or  reservoirs  by  1980,  300  miles  by  2000,  and 
405  miles  by  2020. 


Other  Land 


Population  will  increase  from  564,000  to  1.1  million  by  2020. 
The  land  that  is  needed  for  urban  and  industrial  purposes,  road 
construction,  and  other  uses  is  expected  to  increase  from 
1,327,100  to  1,644,100  acres  by  2020.  A strong  demand  exists  for 
waterfront  and  view  properties,  which  is  strengthened  by  outside 
interests . 

More  efficient  water  management  practices  are  required  in 
the  irrigation  of  lands  in  urban  and  suburban  areas  and  along 
roadsides,  which  are  projected  to  increase  from  15,000  acres  to 

40,000  acres  by  2020. 
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Urban  areas  will  require  intensified  flood  protection  and 
sedimentation  control.  About  6,200  acres  of  urban  land  are  subject 
to  frequent  flooding.  From  a present  development  of  212,000  acres, 
new  construction  is  projected  to  occupy  another  60,000  acres  by 
2020.  Some  of  this  will  require  additional  flood  protection. 
Clearing  and  grading  of  these  areas  can  seriously  accelerate  local 
sedimentation  problems.  Timely  stabilization  is  necessary  as 
construction  proceeds  to  insure  that  no  degradation  of  the 
subregion's  tributary  streams  results  from  these  activities. 


MEANS  TO  SATISFY  NEEDS 

Watershed  protection  measures  will  diminish  peak  flows, 
reduce  sediment  production  associated  with  runoff,  and  will 
contribute  to  the  control  and  reduction  of  pollution.  The  specific 
means  to  accomplish  needed  watershed  protection  and  management  are 
discussed  in  terms  of  individual  items  which  are  costed  in  1969 
dollars . 

Frequently,  the  most  effective  means  to  satisfy  land  treat- 
ment needs  is  to  apply  practices  by  cooperative  efforts  of  the 
landowners.  Of  213  watersheds  in  the  subregion,  125  have  been 
identified  as  having  a complexity  of  problems  which  will  require 
coordinated  planning  and  development  efforts.  Information 
contained  in  table  81  presents  watersheds  and  type  of  practices  by 
area  treated.  Suggested  progress  of  development  is  illustrated  on 
figure  12. 


Cropland 

Cropland  is  predicted  to  increase  from  1.5  million  acres  in 
1966  to  1.7  million  acres  by  2020.  This  is  well  within  the  total 
area  of  potential  cropland  as  outlined  in  table  82.  Irrigated 
land  will  increase  from  465,000  acres  to  1,055,000  acres.  The 
increase  in  dryland  to  irrigated  cropland  can  primarily  be 
accomplished  by  shifting  from  dryland  to  irrigated  cropland,  but 
some  will  be  from  forest  and  range  to  irrigated  croplands. 


* 
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Table  81  - Practices  Required  for  Cooperative  Conservation  Development,  Subregion  1 


Target  Date 
and  State 

Water- 

sheds 

Flood 

Protect  ion 

F.rosion 

Control 

Drai nage 

New 

I rrigat ion 

Supplemental 

Land 

Treatment 

(No.) 

(1 ,000 

acres) 

1980 

Montana 

(14) 

51.2 

46.8 

14.2 

49  .0 

34.2 

57.2 

Idaho 

(10) 

5.4 

20.5 

5.6 

1.3 

.5 

34.6 

Washington 

( 5) 

4.9 

34.5 

25.3 

16.0 

- 

39.7 

Total 

29 

41.5 

101.8 

45.1 

66.3 

34.7 

131.5 

No.  Watersheds 

(29) 

(28) 

(14) 

(28) 

(12) 

tin 

(29) 

2000 

Montana 

(20) 

44.6 

82.4 

22.4 

132.0 

113.5 

85.8 

Idaho 

(14) 

7.6 

26.7 

7.9 

1.8 

2.0 

51.9 

Washington 

(12) 

11.8 

26.5 

60.7 

69.0 

2.0 

28.8 

Total 

46 

64. 

135.6 

91.0 

202.8 

117.5 

166.5 

No.  Watersheds 

(46) 

(43) 

(13) 

(38) 

(17) 

(17) 

(46) 

2020 

Montana 

(23) 

51.3 

36.8 

26.5 

68.0 

19.2 

47.7 

Idaho 

(16) 

8.6 

14.8 

16.3 

1.8 

4.3 

28.8 

Washington 

(11) 

10.8 

20.8 

55.7 

43.0 

3.0 

33.1 

Total 

50 

70.7 

72.4 

98.5 

112.8 

26.5 

109.6 

No.  Watersheds 

(50) 

(36) 

(10) 

- (39) 

(12) 

(13) 

(48) 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections. 


Table  82 


Land  Areas  Suitable  for  Crop  Production 
Subregion  1,  1966 


Capability 

Class-L/ 

Idaho 

Montana 

Washington 

Total 

I 

(1,000 

1.0 

acres) 

1.0 

II 

50.0 

280.2 

84.9 

415.1 

III 

160.0 

500.8 

474.8 

1,135.6 

IV 

633.0 

1,829.0 

541.0 

3,003.0 

Total 

843.0 

2,611.0 

1,100.7 

4,554.71/ 

1/  Defined  in  the  Glossary. 

Tj  About  500,000  acres  of  Class  VI  land  are  also  arable  when 
irrigated . 

Source:  Appendix  IV,  Land  and  Mineral  Resources. 


151 


AD-A036  548  PACIFIC  NORTHWEST  RIVER  BASINS  COMMISSION  VANCOUVER  WASH  F/6  8/6 

COLUMBIA-NORTH  PACIFIC  REGION  COMPREHENSIVE  FRAMEWORK  STUDY  OF  — ETC(U) 
MAY  71  J CALVIN#  F H CLOSNER#  R J COFFMAN 
UNCLASSIFIED  mi 


3 *tr 

AO  ^ 
A036548 

■ 

. 

m 

m 

#: 

\ 

iflu 

M 

SS 

: 

.4J 

E 

KQ 

m 

* 

L 

f'  \ ~~ 

1-. 



’ 

1 ■ 

Water  Conservation 


Increases  in  irrigated  acreage  and  shifts  in  water  application 
methods  will  require  intensification  of  irrigation  water  management 
practices.  Practices  necessary  to  provide  efficient  water  use  are 
shown  in  table  83. 


Table  83  - Cumulative  Projected  Practices  for  Irrigated  Cropland, 

Subregion  1 


Practices 

Unit 

1966 

1980 

2000 

2020 

Water  Control 

No. 

927 

1,223 

1,515 

1,747 

Facilities 

Irrigation  Water 

Miles 

3,219 

3,600 

4,190 

4,670 

Conveyance 

Water  Storage 

No. 

1,477 

1,510 

1,660 

1,740 

Irrigation  Systems 

Surface 

No. 

6,540 

5,350 

4,213 

3,189 

Sprinkler 

No. 

2,620 

3,949 

4,649 

6,280 

Land  Shaping 

1000  Acs. 

5.4 

30.0 

65.0 

110.0 

Irrigation  Water 

1000  Acs. 

99.1 

342.0 

570.0 

949.0 

Management 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Fluctuations  in  flows  must  be  managed  to  assure  water  during 
periods  of  need.  Timely  application  of  land  treatment  and  structural 
measures  can  substantially  regulate  flows  and  reduce  crop  damage, 
erosion,  sedimentation,  and  pollution  which  are  now  associated  with 
highly  fluctuating  flow  conditions. 


Drainage 

Systems  to  provide  needed  cropland  drainage  will  shift  from 
open  to  closed  since  these  offer  several  advantages.  Unlike  open 
ditches,  closed  drainage  systems  do  not  have  land  requirements  or 
weed  and  sedimentation  problems.  In  addition,  tile  drainage  systems 
do  not  restrict  farming  operations.  Flood  protection  and  irrigation 
water  management  are  complementary  practices  on  much  of  the  acreage 
needing  drainage.  Practices  that  will  be  necessary  to  drain 
cropland  areas  at  the  projected  rate  are  shown  in  table  84. 
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Table  84  - Cumulative  Practices  Required  to  Provide  Needed  Drainage, 

Subregion  1 


Practices  Unit 

1966 

1980 

2000 

2020 

Drainage  Conduits  Miles 
and  Ditches 

983 

2,443 

3,903 

4,423 

Drainage  Structures  No. 

109 

228 

348 

469 

Source:  Soil  Conservation 

Service,  C- 

-NPRBS  Data. 

Erosion  and  Sedimentation 

Larger  irrigated  acreage  and  requirements  for  more  intensive 
cultivation  to  increase  agricultural  production  will  bring  attendant 
requirements  for  installation  of  adequate  conservation  practices  to 
minimize  sediment  production  and  erosion  problems.  Accomplishments 
of  these  conservation  practices  will  prevent  the  present  erosion 
problem  area  t,22±,900  acres)  from  becoming  any  larger. 

Steeply  loping  lands,  erosive  soils,  excess  water,  and 
fluctuating  streamflows  all  contribute  to  the  erosion  problem. 

One  of  the  most  serious  facets  of  the  erosion  problem  is  associated 
with  streambank  erosion. 

The  necessary  practices  to  treat  and  protect  areas  with  an 
erosion  problem,  as  well  as  to  maintain  other  areas  in  a stable 
condition,  are  shown  in  table  85. 


Table  85  - Cumulative  Practices  to  Satisfy  Erosion  Control  Needs, 

Subregion  1 


Practices 

Unit 

1966 

1980 

2000 

2020 

Grade  Stabilization 

No. 

146 

303 

460 

620 

Structures 

Diversions 

Miles 

42 

80 

122 

160 

Ditch  Bank  Seeding 

Miles 

143 

315 

440 

610 

Crop  Residue  Use 

1000  Acs. 

490.7 

701 

850 

1,096 

Grassed  Waterways 

Acres 

4.6 

9 

13 

17 

Conservation  Cropping 

1000  Acs. 

566.5 

755 

944 

1,172 

Systems 

Pasture  and  Hay  Land 

1000  Acs. 

151.9 

202 

252 

302 

Planting 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 
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Flooding 


More  intensive  use  of  all  land  and  water  resources  will 
require  additional  flood  protection  measures.  The  most  critical 
needs  will  be  in  the  urban,  industrial  areas,  and  intensively  cropped 
areas.  Table  86  shows  the  projected  stream  channel  and  diking 
measures  necessary  in  cropland  areas  to  minimize  local  flooding. 


Table  86  - Cumulative  Cropland  Flood  Prevention  Practices 

Subregion  1 


Practice 

Unit 

1966 

1980 

2000 

2020 

Stream  Channel  Improvement 

Miles 

124 

231 

353 

476 

Dikes  § Levees 

Miles 

24 

153 

284 

384 

Streambank  Protection 

Miles 

44 

187 

319 

422 

Stream  Channel  Stabilization 

Miles 

8 

19 

30 

42 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Croplands  require  specialized  treatment  measures  related  to 
intensity  of  use  and  production  requirements.  The  goal  is  optimum 
production  with  a minimum  of  soil  and  water  loss. 


Program  Costs 

The  costs  of  applying  conservation  practices  which  were 
discussed  in  the  future  needs  section  are  scheduled  in  table  87. 

The  costs  are  based  on  constant  1969  dollars.  Approximately  20  percent 
of  the  total  dollars  needed  between  1966  and  2020  will  be  furnished 
from  public  funds. 


Table  87  - Estimated  Cost  of  Cropland  Conservation  Practices, 

Subregion  1 


Item 

Water  Con- 
servation 

Drainage 

Erosion  Flood 

Control  Prevention 

Total 

(1, 

000  dollars) 

1966-1980 

Private  Funds 

261,415 

1,085 

60,524 

1,542 

324,566 

Public  Funds 

82,552 

343 

19,113 

487 

102,495 

Technical!./ 

8,255 

342 

716 

183 

9,496 

Total 

352,222 

1,770 

80,353 

2,212 

436,557 

1980-2000 

Private  Funds 

532,598 

1,796 

74,818 

2,679 

611,891 

Public  Funds 

141,577 

477 

19,888 

711 

162,653 

Technical!/ 

16,180 

546 

8,524 

305 

25,555 

Total 

690,355 

2,819 

103,230 

3,695 

800,099 

2000-2020 

Private  Funds 

899,302 

2,068 

107,903 

3,597  1 

,012,870 

Public  Funds 

184,194 

549 

38,683 

956 

224,382 

Technical!/ 

26,004 

628 

12,293 

410 

39,335 

Total 

1,109,500 

3,245 

158,879 

4,963  1 

,276,587 

1 _/  Includes  public  and  private  costs. 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections. 


Forest  Land 


Increasing  requirements  for  wood  products  in  competition 
with  other  forest  uses  will  cause  mounting  demands  on  the  forest 
lands  of  the  subregion.  This  will  require  accelerating  levels  of 
watershed  protection,  reduction  in  present  sediment  levels  and 
increased  streamflows  through  cover  management.  These  practices 
go  hand-in-hand  with  the  structures  and  other  projects  designed  to 
develop  the  water  resources  of  the  subregion.  This  section 
translates  these  needs  into  definite  structural  and  nonstructural 
programs,  costed  in  1969  dollars. 


Watershed  Protection 


Standards  of  watershed  protection  applied  to  the  logging 
and  road  construction  requirements,  as  outlined  in  table  67,  are 
projected  to  improve  on  the  public  forest  lands.  Similar  require- 
ments will  be  necessary  for  the  private  areas,  especially  on  sites 
with  high  erosion  or  sediment  yield  potential.  Table  88  gives  the 
anticipated  total  cost  of  such  measures  accumulated  through  the 


Table  88  - Projected  Costs  for  Watershed  Protection  Practices, 
Forest  Land,  Subregion  1 

Total  Total 


Practices 

Unit 

Units!/ 

Cost!/ 

PUBLIC 

FOREST 

LAND 

logging  Disturbance  Treatment 

Ac. 

295,000 

8,850 

Harvest  Road  Treatment!/ 

Mi. 

23,600 

5,900 

Other  Watershed  Requirements 3/ 

Ac. 

13,118,000 

251,400 

Total  Cost 

266,150 

PRIVATE 

FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac. 

182,000 

4,550 

Harvest  Road  Treatment 

Mi. 

14,500 

2,900 

Other  Watershed  Requirements 

Ac. 

5,045,000 

111,780 

Total  Cost 

119,230 

TOTAL 

ALL  LAND 

Logging  Disturbance  Treatment 

Ac. 

477,000 

13,400 

Harvest  Road  Treatment 

Mi. 

38,100 

8,800 

Other  Watershed  Requirements 

Ac. 

18,163,000 

363,130 

Total  Cost 

385,330 

J J Total  for  55-year  period  1965-2020.  Costs  in  1969  dollars. 
2/  Includes  road  maintenance. 

3 / Includes  watershed  surveys,  plans,  fire  protection,  timber 
cultural  practices,  special  road  requirements,  and  other 
indirectly  related  items. 


year  2020.  These  costs  are  based  on  the  assumption  that:  (1)  On 

the  public  forest  lands,  controls  through  timber  sale  and  construc- 
tion contracts  are  adequate  if  properly  applied,  and  (2)  on  the 
private  forest  lands,  the  minimum  required  will  be  about  equal  to 
that  presently  applied  on  the  public  lands. 

At  this  rate,  the  recurrent  watershed  protection  measures 
applied  on  active  timber  sale  and  other  operating  areas  will  cost 
about  $4,800,000  annually  on  the  public  forest  lands  and  should 
cost  $2,200,000  on  the  private.  This  should  be  considered  the 
recurrent  cost  of  the  existing  watershed  protection  programs, 
extended  through  the  end  of  the  planning  period.  Converted  to 
total  costs,  the  amount  necessary  to  maintain  the  productive 
condition  of  the  forest  watersheds  with  the  increased  demands 
through  the  year  2020  is  $385,330,000. 
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Watershed  Rehabilitation 


The  forest  areas  most  in  need  of  rehabilitation  and  the 
areas  where  such  work  would  accomplish  the  most  in  terms  of 
sediment  reduction,  are  the  areas  in  the  high  sediment  yield 
categories.  These  areas  are  presently  contributing  over  400  acre- 
feet  per  year  or  30  percent  of  the  total  sediment  load  from  the 
forest  lands  in  the  subregion.  Acreage  requiring  treatment  and 
the  amount  that  should  be  accomplished  by  time  periods  1980,  2000, 
and  2020  are  listed  in  table  89.  The  expected  sediment  reduction 
through  the  application  of  these  measures  is  listed  in  table  90. 


Table  89  - Projected  Watershed  Rehabilitation  Programs,  Forest  Land,  Subregion  1 


mifli 


Program 

Unit 

Amount 

Cost!/ 

Amount 

costir 

Amount 

Cost!/ 

($1,000) 

(i i ,ooo) 

($1,000) 

FEDERAL  LANDS 

Land  Treatment 

Ac. 

2,800 

583 

3,700 

872 

4,000 

931 

Stream  Rehabilitation 

Mi . 

1 ,532 

2,794 

2,011 

3,696 

1 ,956 

3,598 

Road  Rehabilitation 
Total  Cost 

Mi . 

740 

376 

3,753 

1,045 

562 

5,130 

966 

512 

5,041 

NON- 

-FEDERAL 

LANDS 

Land  Treatment.-/ 

Ac. 

69,500 

2,578 

54,000 

2,934 

46,500 

2,950 

Stream  Rehabilitation 

Mi . 

468 

4,312 

389 

1 ,927 

419 

2,100 

Road  Rehabilitation 

Mi  . 

610 

22 

945 

35 

969 

36 

Total  Cost 

6 ,912 

4 ,896 

5,086 

TOTAL  ALL  LANDS 

Land  Treatment 

Ac. 

72,300 

3,161 

57,700 

3,806 

50,500 

3,881 

Stream  Rehabilitation 

Mi  . 

2 ,000 

7,106 

2,400 

5,623 

2,375 

5 ,698 

Road  Rehabilitation 

Mi . 

1,350 

398 

1 .990 

597 

1 ,935 

548 

Total  Cost 

10,665 

10,026 

10,127 

1/  In  1969  dollars 

2/  SCS  River  Basin  Survey  Data. 


The  overall  expected  sediment  reduction  is  18  percent,  or 
242  acre-feet,  primarily  from  treatment  of  the  high  and  very  high 
yield  areas.  This  reduction  represents  that  part  of  the  sediment 
yield  caused  principally  by  past  land  use  activities. 

In  addition  to  the  needs  for  sediment  reduction  on  the 
presently  eroding  forest  lands,  nonrecurrent  work  will  be  required 
on  any  future  burn  areas  and  other  lands  directly  related  to 
future  water  storage  projects.  These  sediment  sources,  if  any, 
will  be  treated  as  required.  Hence,  the  18  percent  overall 


Table  90  - Expected  Annual  Sediment  Reduction 
Forest  Land  Rehabilitation,  Subregion  1 


; 

I 


Present 

Yields!./ 

Acres 

Total 

Sed.  Yield 

Acres 

Treated!,/ 

Sediment 

Reduction 

(1,000) 

(Ac-Ft./Yr.) 

(Ac-Ft./Yr.) 

Very  low 

15,276.1 

477 

_ 

Low 

1,850.0 

289 

- 

- 

Medium 

600.0 

187 

- 

- 

High 

510.0 

399 

369,000 

230.8 

Very  high 

6.0 

14 

6,000 

11.7 

Total 

18,242.1 

1,366 

242.5 

Total  reduction  percent  18 


\J  Data  from  table  66. 

2 / Data  from  table  89.  Miles  treated  converted  to  acres. 


sediment  reduction  is  that  amount  possible  without  catastrophic 
fire  or  other  natural  disaster  to  create  new  sources. 


Water  Yield  Improvement 

The  projected  water  yield  improvement  opportunities  and  the 
amount  that  should  be  accomplished  by  time  periods  1980,  2000,  and 
2020  are  shown  on  table  91.  Timber  cover  on  the  private  forest  lands 
is  logged  principally  to  meet  silvicultural  requirements.  Cutting 
cycles  do  not  consider  adjustments  for  downstream  water  needs. 
Therefore,  neither  water  yield  improvement  practices  nor  benefits 
are  estimated,  although  some  benefit  does  occur. 


Table  91  - Projected  Water  Yield  Improvement  Practices,  Public  Forest  Land, 

Subregion  1 


Program 

Unit 

2020 

Amount 

Cost!/ 

Amount 

Cost!/ 

Amount 

Cost!/ 

($1,000) 

($1 ,000) 

($1,000) 

Cover  Manipulation!/ 

Ac. 

6,600 

123 

6,600 

540 

6,600 

540 

Snowpack  Management 

Mi. 

200 

10,000 

300 

15,000 

120 

6,000 

Water  Spreading!/ 

Ac . 

5,000 

250 

6,000 

300 

6,800 

340 

Total  Cost 

10,373 

15,840 

6,880 

1/  In  1969  dollars. 


2/  Includes  type  conversion  and  riparian  vegetation  management. 

3/  Planned  for  altering  timing  of  runoff  or  ground-water  recharge,  not  for 
irrigation  or  other  resource  activity. 
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Total  Program  Costs 


The  total  estimated  cost  of  forest  watershed  protection  and 
land  treatment  programs  through  the  year  2020  may  be  expressed  as 
follows : 

Cost 

($1,000) 

Watershed  Protection  385,330 

Watershed  Rehabilitation  30,818 

Water  Yield  Improvement  33,093 

449,241 


Rangeland 


Measures  and  Practices  for  Watershed  Protection 

Measures  and  practices  to  satisfy  future  needs  for  rangeland 
watershed  protection,  rehabilitation,  and  improvement  are  presented 
in  tables  92,  93,  and  94.  Most  of  these  which  improve  watershed 
conditions  have  other  management  objectives  or  purposes.  A 
combined  total  of  1.1  million  acres  of  cover  improvement  and  soil 


Table  92  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 

and  Other  Management  Purposes,  1966  to  1980,  Subregion  1 


Measures  fj  Practices 

Units 

Land  Ownership 

Public!/ 

Private 

Total 

ill 

121 

111 

Cover  Improvement  fi  Soil  Stabilization 

Revegetation  (grass,  shrubs) 

Acres 

18,000 

32,400 

50,400 

- 

X 

X 

- 

Brush  Control 

Acres 

12,500 

22,400 

34,900 

- 

X 

X 

- 

Weed  Control 

Acres 

99,600 

179,400 

279,000 

- 

X 

X 

- 

Fertilizing 

Acres 

12,000 

21,500 

33,500 

- 

- 

X 

- 

Contouring,  Pitting,  Furrowing 

Acres 

23,500 

42,200 

65,700 

X 

X 

X 

- 

Deep  Tillage 

Acres 

5,000 

9,100 

14,100 

- 

X 

- 

- 

Stream  & Bank  Stabilization 

Acres 

1,400 

2,600 

4,000 

- 

X 

X 

X 

Waterspreading 

Acres 

. 800 

1,500 

2,300 

X 

X 

X 

- 

Watershed  Oriented  Land  Management 
Practices 

Livestock  Control  Fences 

Miles 

14,000 

25,100 

39,100 

- 

X 

X 

- 

Reducing  Excessive  Grazing  Use 

Acres 

5,700 

10,400 

16,100 

- 

X 

X 

- 

Livestock  (,  Game  Water  Facilities 

Number 

200 

400 

600 

- 

X 

X 

- 

Special  Fire  Control 

Acres 

79,200 

142,500 

221,700 

- 

X 

X 

X 

Road  Stabi 1 i zation 

Existing  Roads 

Mi  les 

100 

200 

300 

X 

X 

X 

- 

New  Roads 

Mi  les 

30 

50 

80 

X 

X 

X 

X 

Pollution  Abatement 

Mi  les 

4 

7 

11 

- 

- 

X 

- 

Water  Control  Structures 

Ponds  f,  Small  Reservoirs 

Number 

45 

80 

125 

- 

X 

X 

- 

Acre  Ft. 

300 

500 

800 

- 

X 

X 

- 

Detentions 

Number 

70 

130 

200 

X 

X 

X 

X 

Cu.  Yds. 

11,600 

21,000 

32.600 

X 

X 

X 

X 

Check  Dams  (Gully  Plugs) 

Number 

55 

100 

155 

X 

X 

X 

X 

Cu.  Yds. 

3,400 

6,100 

9,500 

X 

X 

X 

X 

Diversions 

Number 

25 

50 

75 

X 

X 

X 

- 

Cu.  Yds. 

119,900 

215.900 

335,800 

X 

X 

X 

- 

7 M<v.t  erasures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
practices  arc  indicated  in  the  four  columns  as  follows:  Col.  1-Drainage:  Col.  2-Water  Conservation; 

Col.  3-Erosion  & Water  quality  Control;  Col.  4-Flood  & Debris  Control. 


2/  Includes  Federal,  State,  County,  and  Municipal  Ownership. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Study. 
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Tabie  93  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
and  Other  Management  Purposes,  1981  to  2000,  Subregion  1 


Measures  & Practices 

Units 

land  Ownership 

Watershed  Purposes!/ 

Pub' -cry 

Private 

Total 

ill 

m 

in 

(41 

Cover  Improvement  f,  Soil  Stabilization 

Revegetation  (grass,  shrubs) 

Acres 

13,400 

24 , 300 

37,700 

- 

X 

X 

" 

Brush  Control 

Acres 

5 , 700 

10.400 

16,100 

- 

X 

X 

- 

Weed  Control 

Acres 

72,600 

130.700 

203.300 

- 

X 

X 

- 

Fertilizing 

Acres 

24,500 

44.000 

68,500 

- 

- 

X 

- 

Contouring,  Pitting,  Furrowing 

Acres 

16,400 

29,500 

45,900 

- 

X 

X 

- 

Deep  Tillage 

Acres 

2,900 

5.200 

8,100 

- 

X 

- 

- 

Stream  t«  Bank  Stabilization 

Acres 

700 

1 , 300 

2,000 

- 

X 

X 

X 

Waterspreading 

Acres 

2,500 

4.400 

6,900 

- 

X 

X 

- 

Watershed  Oriented  Land  Management 

Practices 

Livestock  Control  Fences 

Mi  les 

1,000 

1,700 

2.700 

- 

X 

X 

- 

Reducing  Excessive  Grazing  Use 

Acres 

5,700 

10,400 

16,100 

- 

X 

X 

- 

Livestock  H Game  Water  Facilities 

Number 

500 

800 

1.300 

- 

X 

X 

- 

Special  Fire  Control 

Acres 

79,200 

142,500 

221 ,700 

- 

X 

X 

X 

Road  Stabilization 

Existing  Roads 

Mi  les 

60 

100 

160 

X 

X 

X 

X 

New  Roads 

Miles 

25 

40 

65 

X 

X 

X 

X 

Pollution  Abatement 

Mi  les 

50 

90 

140 

- 

- 

X 

- 

Water  Control  Structures 

Ponds  5 Small  Reservoirs 

Number 

40 

80 

120 

- 

X 

X 

- 

Acre  Ft. 

100 

200 

300 

- 

X 

X 

- 

Detentions 

Number 

20 

35 

55 

X 

X 

X 

X 

Cu.  Yds. 

3,100 

5,600 

8.700 

X 

X 

X 

X 

Check  Dams  (Gully  Plugs) 

Number 

40 

80 

120 

X 

X 

X 

- 

Cu.  Yds. 

400 

800 

1,200 

X 

X 

X 

- 

Diversions 

Number 

30 

50 

80 

X 

X 

X 

- 

Cu.  Yds. 

144,500 

260,200 

404,700 

X 

X 

X 

- 

1/  Most  measures  and  practices  have  joint  benefits 

or  purposes. 

Watershed  purposes  of 

listed 

measures  and 

practices  are  indicated  in  the  four 

columns  as 

follows:  Col. 

1 -Drainage ; 

Col.  2-Water  Conservation; 

Col.  3-Erosion  6 Water  Quality  Control;  Col.  4- 

Flood  6 Debris 

Control . 

2/  Includes  Federal,  State,  County,  and  Municipal  Ownership. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C 

-NP  Study. 

Table  94  - Required  Rangeland 
and  Other  Management 

Measures  and 
Purposes, 

Practices  for 
2001  to  2020, 

Watershed 

Subregion 

Protection 

1 

Measures  $ Practices 

Units 

Land  Ownership 

Watershed 

Purposes!/ 

Public Private 

Total 

m 

III 

in 

ill 

Cover  Improvement  6 Soil  Stabilization 

Revegetation  (grass,  shrubs) 

Acres 

19,600 

35,400 

55,000 

- 

X 

X 

- 

Brush  Control 

Acres 

10,100 

18,100 

28,200 

- 

X 

X 

- 

Weed  Control 

Acres 

15,800 

28,500 

44,300 

- 

X 

X 

- 

Fertilizing 

Acres 

23,000 

41,500 

64,500 

- 

- 

X 

- 

Contouring,  Pitting,  Furrowing 

Acres 

3,500 

6,200 

9,700 

* 

X 

- 

- 

Stream  & Baqk  Stabilization 

Acres 

800 

1,300 

2,100 

- 

- 

X 

X 

Waterspreading 

Acres 

2,900 

5,200 

8,100 

X 

X 

X 

■ 

Watershed  Oriented  Land  Management 
Practices 

Livestock  Control  Fences 

Miles 

500 

1,000 

1,500 

- 

X 

X 

- 

Reducing  Excessive  Grazing  Use 

Acres 

10,100 

18,100 

28,200 

- 

X 

X 

- 

Livestock  & Game  Water  Facilities 

Number 

400 

600 

1 ,000 

- 

X 

X 

- 

Extra  Fire  Control 

Acres 

79,200 

142,500 

221,700 

- 

X 

X 

X 

Road  Stabi lization 

Existing  Roads 

Miles 

45 

75 

120 

X 

- 

X 

- 

Pollution  Abatement 

Mi  les 

35 

65 

100 

- 

- 

X 

* 

Water  Control  Structures 

Ponds  6 Small  Reservoirs 

Number 

40 

70 

110 

X 

X 

X 

- 

Acre  Ft. 

300 

600 

900 

X 

X 

X 

Detentions 

Number 

30 

50 

80 

X 

X 

X 

X 

Cu.  Yds. 

2,900 

5,200 

8,100 

X 

X 

X 

X 

Check  Dams  (Gully  Plugs) 

Number 

35 

65 

100 

X 

X 

X 

- 

Cu.  Yds. 

400 

600 

1,000 

X 

X 

X 

- 

Diversions 

Number 

35 

65 

100 

X 

X 

X 

- 

Cu.  Yds. 

18,000 

32,400 

50,400 

X 

X 

X 

■ 

1/  Most  measures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 


- practices  are  indicated  in  the  four  columns  as  follows:  Col.  1-Drainage;  Col.  2-Water  Conservation; 

Col.  3-Erosion  6 Water  Quality  Control;  Col.  4-FIood  6 Debris  Control. 

2/  Includes  Federal,  State,  County,  and  Municipal  Ownership. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Study. 
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stabilization  practices  are  required  on  rangeland  between  1966  and 
2020.  Many  of  these  will  be  recurring  actions,  and  a combination 
of  practices  may  be  applied  on  some  of  the  same  range  areas.  Bank 
stabilization  by  revegetation  and  other  structural  measures  will 
be  required  along  approximately  400  miles  of  streams  or  reservoirs. 

Livestock  grazing  will  be  restricted  to  a smaller  area  as 
total  rangeland  acreage  is  reduced  and  as  wildlife  and  recreational 
demands  receive  increased  emphasis.  This  will  require  a continual 
adjustment  of  grazing  use  between  1966  and  2020  to  assure  that 
such  use  is  compatible  with  range  condition  and  grazing  capacity. 
Improved  livestock  control  and  distribution  will  require 
construction  of  about  43,300  miles  of  livestock  fencing  and 
development  of  2,900  livestock  and  game  water  facilities.  Control 
of  range  fires  is  essential  to  protection  of  the  forage  crop  and 
watershed  cover,  and  special  fire  prevention  efforts  will  be 
required  on  about  665,000  acres.  Some  600  miles  existing  roads 
and  150  miles  of  new  roads  will  require  ditches  and  culverts  to 
control  runoff;  mulching,  fertilizing,  or  seeding  cut  banks  and 
fills;  and  protection  of  culvert  outfalls. 


Erosion  and  Sediment  Yield  Improvement 

The  range  areas  most  in  need  of  rehabilitation  in  terms  of 
sediment  reduction  are  the  areas  in  the  "High"  and  "Medium" 
sedimert  yield  categories  shown  on  table  70.  These  areas 
represent  about  33  percent  of  the  total  range  acreage  and 
contribute  338  acre-feet  of  sediment  per  year  or  68  percent  of  the 
total  sediment  derived  from  rangeland.  Most  of  the  measures  and 
practices  shown  on  tables  92,  93,  and  94  for  erosion  and  water 
quality  control  will  be  applied  to  areas  of  higher  sediment  yield. 
Reduction  or  redistribution  of  grazing  use  on  some  areas  and 
improved  vegetative  cover  should  result  in  a reduction  of 
approximately  64  percent  of  the  annual  sediment  y^eld  from 
497  acre-feet  in  1966  to  180  acre-feet  in  2020  (table  95) . 


Improved  Range  Condition  and  Capacity 

Estimated  future  range  improvement,  shown  on  table  96,  will 
result,  in  part,  from  accomplishment  of  required  measures  and 
practices  shown  in  tables  92,  93,  and  94  and,  in  part,  from  other 
management  practices.  In  1966  only  26  percent  of  the  range  was  in 
good  condition  (including  seeded  areas).  With  scheduled  improve- 
ments, good  condition  range  should  be  increased  to  64  percent  by 
2020,  or  from  440,000  acres  to  796,000  acres.  Poor  condition 
range,  which  in  1966  amounted  to  35  percent  of  all  rangeland,  will 
be  decreased  15  percent  by  2020. 
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Table  95  - Annual  Sediment  Yield  Projections  from  Rangeland,  Subregion  1 


Sediment  Yield 
Categories!' 

1966 

1980 

2000 

2020 

Rangeland  Acreage 

(1,000 

acres) 

Very  Low 

768.8 

724.7 

829.8 

832.3 

Low 

373.8 

345.8 

386.4 

380.4 

Medium 

522.2 

346.8 

184.1 

24.3 

High  . 

33.3 

21.7 

10.7 

- 

Very  High 

- 

- 

- 

- 

Total 

1 ,698.  1 

1 ,439.0 

1 ,411.0 

1 ,237.0 

Percent  Change 

from  1966 

.0 

-15.3 

-16.9 

-27.2 

Annual  Sediment  Yield 

(Acre- 

-Feet) 

Very  Low 

72 

68 

78 

78 

Low 

87 

81 

90 

89 

Medium 

286 

190 

101 

13 

High 

52 

34 

17 

- 

Very  High 

- 

- 

- 

- 

Total 

497 

373 

86 

180 

Percent  Change 

from  1966 

.0 

-25 

-43 

-64 

T7  Very  Low  through  Very  High  categories  represent  generalized  range  areas 
on  which  annual  sediment  yield  per  square  mile  averages  .06,  .15,  .35, 
1.00,  and  2.75  acre-feet,  respectively. 


i 

Table  96  - Estimated  Potential  Rangeland  Improvement,  Subregion  1 


Range  Type  1966 1980 2000 2020 

A,»  AIIM'c  A I IVLl  * e-  A AIIM'c-  A I IM  ' c 


and  Condition 

Acres 

ALIM'S 

Acres 

AUM's 

Acres 

AUM's 

Acres 

AUM's 

(1,000) 

(1,000) 

(1,000) 

(1,000) 

(1,000) 

(1 ,000) 

(1 ,000) 

(1,000) 

Grass  land 

Good 

317.7 

99.3 

345.4 

107.9 

433.0 

135.3 

487.2 

152.2 

Fair 

449.3 

64.2 

320.5 

45.8 

245.5 

35.1 

125.1 

17.9 

Poor 

376.4 

30.1 

260.3 

20.8 

199.6 

16.0 

119.3 

9.5 

Seeded  Range 

70.9 

23.6 

102.8 

34.3 

130.9 

43.6 

153.0 

51.0 

Total 

1,214.3 

217.2 

1 ,029.0 

208.8 

1 ,009.0 

230.0 

884.6 

230.6 

Sagebrush 

Good 

1.5 

.3 

11.8 

2.3 

35.5 

7.1 

47.2 

9.5 

Fair 

61.2 

6.8 

48.7 

5.4  . 

36.8 

4.1 

29.7 

3.3 

Poor 

86.6 

4.9 

66.0 

3.8 

51.8 

2.9 

31.8 

1.8 

Total 

149.3 

12.0 

126.5 

11.5 

124.1 

14.1 

108.7 

14.6 

Other  Brush 

Good 

50.2 

12.5 

63.0 

15.7 

92.6 

23.2 

108.7 

27.2 

Fai  r 

160.6 

20.1 

126.2 

15.8 

125.2 

15.6 

100.7 

12.6 

Poor 

123.7 

4.2 

94.3 

3.2 

60.1 

2.0 

34.3 

1.1 

Total 

334.5 

36.8 

283.5 

34.7 

277.9 

40.8 

243.7 

40.9 

Total 

Goodi/ 

440.3 

135.7 

523.0 

160.2 

692.0 

209.2 

796. 1 

239.9 

Fair 

671.1 

91.1 

495.4 

67.0 

407.5 

54.8 

255.5 

33.8 

Poor 

586.7 

39.2 

420.6 

27.8 

311.5 

20.9 

185.4 

12.4 

Grand  Total 

1,698.  1 

266.0 

1 ,439.0 

255.0 

1,411.0 

284.9 

1,237.0 

286.1 

l l 


F \ 


Average  AC/AtJM 
Percent  Change 
from  1966 


5.6 


5.0 


.0 


-15.3 


-4.1 


-16.9 


♦ 7.1 


-27.2 


7.5 


1/  Includes  seeded  range. 

Source:  Table  69,  "Present  Status"  rangeland  narrative.  Future  estimates  for  this  study  are  based  on 

representative  on-site  surveys  for  production  guides  with  consideration  to  the  capability  of 
the  range  for  improvement  with  proper  management  and  utilization. 
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By  2020 , the  subregional  acreage  of  good  condition  range , much  as  this  area  near  Philipsburg , 
Montana , is  expected  to  more  than  double  with  a significant  increase  in  grazing  capacity. 

Along  with  additional  water  developments , this  will  help  to  relieve  grazing  press-ure  on 
other  areas  in  need  of  watershed  improvement.  (SCS  Mt-l0li>6) 

I 

I The  1966  range  capacity  of  266,000  AUMs  is  expected  to 

increase  to  286,000  AUMs  in  2020  (an  8 percent  rise),  although 
total  rangeland  acreage  will  decline  460,000  acres  or  27  percent 
during  the  period.  Even  with  this  improvement  in  range  condition 
and  capacity,  range  forage  production  will  only  provide  about 
1.8  percent  of  the  anticipated  demand  for  livestock  production  in 
2020,  compared  to  3.9  percent  in  1966. 


Estimated  Program  Investment  Costs 

Investment  cost  estimates  (based  on  constant  1969  dollars) 
are  given  in  table  97  for  all  future  measures  and  practices  shown 
previously.  Cover  improvement  and  soil  stabilization  programs 
will  require  $13.9  million  between  1966  and  2020,  or  68  percent  of 
the  total  rangeland  watershed  program  costs  of  $20.3  million. 
Watershed  oriented  land  management  practices  require  $5.8  million 
or  29  percent  of  total  program  costs,  and  water  control  structures 
require  $600,000  or  3 percent  of  total  costs. 

? 


Table  97  - Estimated  Cost  of  Required  Measures  and  Practices 

for  Watershed  Protection  and  Rehabilitation  of  Rangeland 
by  Major  Types  of  Watershed  Programs,  Subregion  1 1/ 


Major  Types  of 

1966 

1980 

2000 

Watershed  Programs 

to  1980 

to  2000 

to  2020 

Total 

($1000) 

($1000) 

($1000) 

($1000) 

Public  Land 

Cover  Improvement  and 

2,365.7 

1 ,279.1 

1,330.7 

4,975.5 

Soil  Stabilization 
Watershed  Oriented  Land 

1,531.8 

303.1 

256.2 

2,091.1 

Management  Practices 
Water  Control  Structures 

76.4 

69.7 

55.3 

201.4 

Total 

3,973.9 

1 ,651.9 

1,642.2 

7,268.0 

Private  Land 

Cover  Improvement  and 

4,378.5 

2,360.6 

2,184.9 

8,924.0 

Soil  Stabilization 
Watershed  Oriented  Land 

2,763.4 

510.3 

462.3 

3,736.0 

Management  Practices 
Water  Control  Structures 

136.5 

133.7 

96.8 

367.0 

Total 

7,278.4 

3,004.6 

2,744.0 

13,027.0 

Total 

Cover  Improvement  and 

6,744.2 

3,639.7 

3,515.6 

13,899.5 

Soil  Stabilization 
Watershed  Oriented  Land 

4,295.2 

813.4 

718.5 

5,827.1 

Management  Practices 

Water  Control  Structures 

212.9 

203.4 

152.1 

568.4 

Total 

11,252.3 

4 ,656.5 

4,386.2 

20,295.0 

1/  Based  on  measures  and 

practices 

shown  on  tables  92 

, 93,  and  94, 

, wj  th 

constant  1969  dollars. 


Based  on  the  present  ratio  of  rangeland  ownership,  an 
estimated  $13.0  million  will  be  needed  for  the  private  range 
(64  percent  of  total  requirements),  and  the  public  range  will 
require  $7.3  million  (36  percent  of  the  total). 


Other  Land 


Other  land  must  increase  by  approximately  317,000  acres  by 
the  year  2020  in  order  to  meet  projected  needs  for  urban  growth, 
commercial  and  industrial  development,  roads,  water  storage,  and 
recreational  expansion.  This  increase  will  occur  by  a shift  from 
cropland,  forest  land,  and  rangeland.  Erosion  is  a major  problem 
during  the  transition  period. 


Flood  protection  in  urban  areas  will  be  greatly  enhanced  by 
the  same  flood  detention  reservoirs  and  practices  listed  in  the 


cropland  sections.  These  same  reservoir  sites  can  incorporate 
multiple-use  storage  for  recreation,  municipal,  and  industrial  use. 
Enlarged  or  improved  channels,  dikes,  and  levees  will  provide 
additional  flood  protection.  Land  treatment  measures,  which  were 
listed  previously,  will  help  prevent  damages  to  roads,  bridges, 
farmsteads,  and  urban  areas.  Prevention  of  costly  silt  accumula- 
tion in  the  reservoirs  and  channels  will  be  an  additional  effect. 

Soil  surveys  and  interpretive  analyses  will  provide 
essential  basic  data  to  adequately  plan  new  urban  developments 
needed  due  to  population  increases.  These  surveys  would  provide 
planners  necessary  information  to  effect  future  land  use  changes. 

Present  urban  areas  must  be  protected  by  dikes  and  channel 
enlargement.  New  developments  can  be  zoned  away  from  floodplain 
areas.  Land  treatment  and  structural  measures  are  needed  on 
adjacent  lands  during  construction  and  development  to  minimize  the 
problems.  Flood  flows  which  start  on  adjacent  lands  can  be 
treated  at  the  source. 

Sediment,  which  causes  damage  to  urban  areas,  roads,  and 
other  developments,  generally  originate  on  adjacent  cropland, 
forest  land,  and  rangeland.  Treatment  of  these  lands  as  discussed 
in  the  respective  sections  is  very  important  for  the  protection  of 
other  lands  from  sediment  damages.  It  is,  therefore,  evident  that 
many  of  the  structures  and  land  management  measures  necessary  to 
provide  watershed  protection  and  improvement  of  other  land  have 
been  included  and  costed  elsewhere  in  this  appendix  and  in 
Appendices  VII,  Flood  Control;  IX,  Irrigation;  XI,  Municipal  and 
Industrial  Water  Supply;  and  XII,  Water  Quality  and  Pollution 
Control . 

One  significant  installation  and  maintenance  problem 
involves  treatment  of  lands  on  which  the  primary  benefit  from  the 
treatment  is  downstream.  The  landowners  are  reluctant  to  make 
needed  investments  because  they  do  not  receive  the  benefits 
associated  with  the  works  of  improvement.  Conversely,  those  who 
benefit  hesitate  because  they  do  not  own  the  land  on  which  the 
practices  are  applied.  Educational  programs  must  be  expanded  to 
make  urban  dwelling  owners  aware  of  the  value  of  upstream  land 
treatment  measures  and  benefits  they  may  receive  from  such 
expenditures . 


SUBREGION  2 
UPPER  COLUMBIA 


PRESENT  STATUS 

Subregion  2 is  bounded  on  the  west  by  the  crest  of  the 
Cascades  and  by  the  ridge  separating  the  Yakima  and  Columbia  Rivers; 
on  the  north  by  the  Canadian  border;  and  on  the  east  by  the  Pend 
Oreille,  Spokane,  Palouse,  and  Snake  River  drainages.  It  has  a 
total  area  of  14.4  million  acres  including  288,100  acres  of  large 
water  bodies.  About  52  percent  is  in  private  ownership  and  the 
balance  is  public  land.  Generalized  cover  and  land  use  for  the 
subregion  is  shown  in  figure  14  and  table  98. 

The  climate  is  influenced  considerably  by  the  Cascade 
Range  to  the  west.  Precipitation  varies  from  more  than  50  inches 
in  the  Cascades  to  less  than  8 inches  in  drier  localities  along 
the  Columbia  River.  The  months  of  July  and  August  are  very  dry 
in  much  of  the  food  producing  area.  It  is  not  unusual  for  4 to 
6 weeks  to  pass  without  measurable  rainfall.  Snowfall  constitutes 
most  of  the  precipitation  in  the  higher  elevations,  but  is 
irregular  at  lower  elevations.  Most  of  the  precipitation  occurs 
in  the  winter;  however,  intense  summer  convection  storms  have  been 
experienced  in  most  of  the  subregion.  Total  runoff  originating  in 
the  subregion  averages  3.8  million  acre-feet  per  year.  Over 
90  percent  of  this  comes  from  the  forest  areas  (figure  13)  . 

The  estimated  sediment  yield  from  all  lands  in  this  subregion 
is  2,651  acre-feet  annually  as  shown  in  table  98.  Cropland  accounts 
for  nearly  half  of  the  total  sediment  load,  while  the  remainder  is 
nearly  equally  divided  by  forest  and  rangeland  (table  98  and 
figure  15). 


Table  98  - Generalized  Sediment  Yield  by  Cover  and  Land  Use 

Subregion  2 


Cover  and 
Land  Use 

Acres 

Percent 

Sediment  Yield 

Percent 

(1,000  acres) 

(Ac-Ft . /Year) 

Cropland 

3,308.8 

23 

1,308 

49 

Forest  Land 

5,652.1 

40 

548 

21 

Rangeland 

4,583.9 

33 

709 

27 

Other  Land 

536.0 

4 

86 

3 

Total 

14,080.8 

100 

2,651 

100 

Source:  Derived  from  figures  14  and  15  and  Appendix  IV. 
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UPPER  COLUMBIA  SUBREGION  2 


FIGURE  IS 


Cropland 


The  total  cropland  acreage  of  over  3.3  million  acres  includes 
about  707,000  acres  of  irrigated  land  and  2.6  million  acres  of  dry- 
farmed  land.  There  are  two  major  areas  of  cropland;  the  Okanogan 
area  and  the  Columbia  Basin.  The  Okanogan  area  is  comprised  of 
deeply  disected  high  plateaus  and  mountains  north  and  west  of  the 
Columbia  River.  The  valleys  are  mostly  gravelly  and  sandy  terrace 
and  bottomland  soils  which  support  about  half  of  the  irrigated 
fruit  tree  crops  of  eastern  Washington. 

The  Columbia  Basin  is  located  east  and  south  of  the  big  bend 
of  the  Columbia  River  on  a generally  south  sloping  plateau.  Here, 
2,949,000  acres  of  cropland  are  mainly  wheat-fallow,  and  619,000 
acres  are  irrigated.  Major  irrigated  crops  are:  wheat,  hay  and 

pasture,  sugar  beets,  potatoes,  peas,  beans,  and  more  than  40  other 
crops,  including  about  19,000  acres  of  orchards.  The  nonirrigated 
wheat  producing  areas  are  in  a precipitation  range  between  8 and 
16  inches.  Precipitation  patterns  are  especially  favorable  for 
wheat  production,  with  approximately  75  percent  falling  between 
October  and  March.  Most  of  the  moisture  is  stored  by  the  soil  for 
crop  use.  Acreages  of  principal  crops  grown  are  shown  in  table  99. 


Table  99  - Types  of  Crops,  Subregion  2,  1966 


Hay  5 

Small 

Item 

Pasture 

Grain 

Dry  Cropland 

162.5 

2,439.4 

Irrigated  Crop- 
land 

331.2 

134.5 

Total  Cropland 

493.7 

2,573.9 

Row  Fruit 

Crops  Orchards  Specialty  Total 
1000  Acres 

2,601.9 

79.4  67.4  94.4  706.9 

79.4  67.4  94.4  3,308.8 


Source:  Appendix  IV,  Land  and  Mineral  Resources. 


Water  Conservation 


Irrigation  is  necessary  to  produce  crops  other  than  small 
grains,  especially  where  precipitation  is  less  than  14  inches. 
Yield  and  seasonal  availability  of  water  are  of  prime  importance 
in  the  area.  A number  of  practices  effective  in  providing  the 
basis  for  efficient  irrigation  are  shown  in  table  100. 
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Table  100  - Water  Conservation  Practices  Applied  on 
Cropland,  Subregion  2,  1966 


Practice 

Units 

Total 

Water  Control  Facilities 

No. 

10,534 

Irrigation  Water  Conveyance 
Facilities 

Miles 

2,575 

Water  Storage  Facilities 

No. 

834 

Irrigation  System,  Surface 

No. 

1,812 

Irrigation  System,  Sprinkler 

No. 

6,274 

Land  Shaping 

1 ,000  Acs . 

152 

Irrigation  Water  Management 

1,000  Acs. 

160 

Source : Soil  Conservation  Service  Data. 


In  areas  without  reservoir  storage 
are  often  inadequate.  Water  availability 
source  are  presented  in  table  101, 

Table  101  - Water  Availability  and 
for  Croplands,  Subregion 

, irrigation  water  supplies 
and  irrigation  use  by 

Irrigation  Methods 
2,  1966 

Item 

1,000 

Acres  Percent 

Water  Source 

Streamf low 

96.0 

14 

Ground  Water 

55.4 

8 

Reservoir  Storage 

555.5 

78 

Total 

706.9 

100 

Area  with  adequate  supply 

670.4 

95 

Area  with  inadequate  supply 

36.5 

5 

Method  of  Application: 

Sprink ler 

310.7 

44 

Flooding 

396.2 

56 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Of  the  706,900  acres  irrigated,  55,400  acres  are  supplied 
from  ground  water,  which  is  mostly  used  to  irrigate  small  grain 
crops.  The  competition  for  available  supplies  is  lowering  the 
water  table  in  some  areas  east  of  the  Columbia  Basin  Project, 
resulting  in  a water  shortage  on  36,500  acres. 
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Systems  for  conveyance  of  irrigation  water  vary  in  degree 
of  efficiency.  For  example,  the  Lake  Chelan  Conveyance  System  lost 
only  305  acre-feet  (3  percent)  of  the  9,343  acre-feet  entering  the 
system,  whereas  the  Methow  River  Conveyance  System,  of  untreated 
earth  canals  and  ditches,  lost  35,735  acre-feet  (45  percent)  of 
the  79,348  acre-feet  entering  that  system.  (5) 


Approximately  45  percent  of  irrigation  is  accomplished  by 
sprinklers  and  55  percent  by  surface  methods.  The  use  of  sprinklers 
is  increasing  even  though  other  methods  are  sometimes  preferred  for 
certain  crops  or  for  convenience. 


Drainage 

Drainage  problems  in  cropland  areas  are  generally  the  result 
of  irrigation,  caused  sometimes  because  extra  water  is  used  to  leach 
salt  accumulations  below  root  zones.  This  may,  depending  on  the 
substrata,  create  wet  areas  at  lower  elevations.  Approximately 
107,000  acres  of  cropland  have  a wetness  problem,  mostly  resulting 
from  improper  irrigation  water  management  (table  102).  Of  this 
area,  76,600  acres  have  been  drained  and  30,400  acres  still  need 
drainage  for  optimum  crop  production. 


Table  102  - Cropland  Areas  with  a Wetness  Problem 
Subregion  2,  1966 


Capability  Class 


Area 

(1,000  acres) 


II  30 

III  52 

IV  _25 

Total  107 


Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Wet  areas  have  been  drained  by  systems  of  open  ditches  or 
tile  to  provide  more  productive  lands.  Table  103  shows  the 
drainage  measures  in  this  subregion. 


Table  103  Drainage  Practices  Applied  to  Cropland 
Subregion  2,  1966 


Practices 


Units 


Total 


Conduits  and  Ditches 
Structures 


Miles 
No . 


Source:  Soil  Conservation  Service  Data. 


Erosion  and  Sedimentation 

There  are  over  4 million  acres  of  land  suitable  for  cropland, 
of  which  3.3  million  acres  are  presently  cultivated.  Soil  surveys 
indicate  that  more  than  2.5  million  acres  of  cropland  have  soils 
subject  to  erosion  if  not  adequately  treated  (table  104) . 


Table  104  - Cropland  Areas  with  an  Erosion  Potential 
by  Capability  Class,  Subregion  2,  1966 


Capability  Class 


II 

III 

IV 

Total 


Total 

(1,000  acres) 

385 

1,825 

313 

2,523 


Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Water  erosion,  as  indicated  on  the  generalized  sediment 
yield  map  (figure  15),  is  common.  Sediment  production  from  the 
cultivated  hill  lands  is  the  most  serious  problem  associated  with 
cropland.  Most  of  the  sediment  is  deposited  on  flatter  lands, 
frequently  destroying  crops.  It  has  been  estimated  that  sediment 
deposition  accounts  for  as  much  as  75  percent  of  the  total  crop 
lost  through  erosion.  Sediment  also  increases  the  maintenance  cost 
of  irrigation  ditches  and  shortens  the  life  of  storage  reservoirs. 

Although  erosion  damage  is  prevalent  in  all  parts  of  the 
subregion,  it  is  more  severe  in  areas  where  the  annual  precipitation 
is  over  10  inches.  In  these  higher  rainfall  areas,  most  soil  losses 
are  from  sheet  and  rill  erosion  on  nonirrigated  fields. 

There  are  approximately  240,000  acres  of  soils  susceptible 
to  wind  erosion,  mostly  in  the  southern  part  of  the  area.  An 
average  of  10  percent,  or  24,000  acres,  is  estimated  to  be  damaged 


I 


Wind  erosion  damage  to  land , structures , and  crops  is  significant , the  monetary  loss 
is  tremendous.  ( SCS  W-957-Z) 


each  year.  Most  of  the  wind  erosion  damage  is  to  coarse  textured 
soils  that  lie  north  of  Pasco,  the  west  part  of  the  Frenchman  Hills, 
and  smaller  areas  throughout  the  Columbia  Basin.  Fine  textured 
soils  are  less  susceptible  to  wind  erosion  and  can  usually  be 
protected  by  maintaining  a high  rate  of  organic  matter  and  careful 
tillage.  Organic  matter  aids  in  the  forming  of  soil  aggregates 
that  resist  movement  by  wind.  Wind  erosion  will  often  blow  out 
newly  seeded  crops  and  bury  established  crops.  When  conveyance 
and  drainage  ditches  are  silted  full,  the  water  is  diverted  across 
fields  causing  severe  water  erosion. 

The  erosion  control  practices  applied  to  date  are  shown  in 
table  105. 
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Table  105  - Erosion  Control  Practices  Applied  on  Cropland 
Subregion  2,  1966 


Practice 

Units 

Total 

Grade  Stabilization  Structures 

No. 

402 

Diversions  and  Terraces 

Miles 

49 

Ditch  Bank  Seeding 

Miles 

10 

Field  Windbreak 

Miles 

233 

Crop  Residue  Use 

1,000  Ac. 

1,239 

Stubble  Mulch 

1,000  Ac. 

633 

Grassed  Waterway 

1,000  Ac. 

3 

Stripcropping 

1,000  Ac. 

16 

Conservation  Cropping  System 

1,000  Ac. 

1,488 

Pasture  and  Hayland  Planting 

1,000  Ac. 

134 

Source : Soil  Conservation  Service  Data. 


Flooding 

Over  89,000  acres  of  cropland  are  subject  to  flooding  caused 
by  snowmelt  and  late  spring  and  summer  convection  storms.  The  most 
severe  floods  usually  occur  when  the  soil  is  frozen.  Cropland 
subject  to  frequent  flooding  is  used  principally  for  hay  or  pasture 
in  order  to  minimize  flood  damage.  The  1969  National  Assessment 
of  Streambank  Erosion  shows  397  miles  of  serious  streambank  erosion 
and  2,530  miles  of  moderate  erosion. 

The  problems  resulting  from  floods  are  soil  erosion,  sediment 
deposition,  and  water  damage  to  crops  and  property.  Crop  damage  is 
especially  heavy  from  floods  that  occur  during  the  growing  season, 
but  spring  and  winter  floods  also  damage  crops.  The  expense  of 
removing  debris  and  silt  from  fields,  ditches,  and  stream  channels 
is  often  prohibitive.  The  estimated  average  annual  flood  damages 
are  nearly  $4.6  million.  The  work  that  has  been  done  in  cropland 
areas  to  reduce  flood  damages  is  presented  in  table  106. 


Table  106  - Flood  Control  Measures  Applied  on 
Cropland  Areas,  Subregion  2,  1966 


Practice 

Amount 

(mi les) 

Stream  Channel  Improvements 

180 

Streambank  Protection 

48 

Stream  Channel  Stabilization 

2 

Dikes  and  Levees 

4 

.Source;  Soil  Conservation  Servi  ce  Data 


Forest  Land 


Forest  land  covers  nearly  5.7  million  acres  or  40  percent 
of  the  land  area  in  the  subregion.  About  80  percent  is  in  Federal, 
State,  and  other  public  ownerships;  20  percent  is  in  private.  Of 
the  total  area,  80  percent  is  classed  as  commercial  forest  land 
and  20  percent  is  noncommercial. 

This  commercial  forest  land  supports  more  than  37  billion 
board  feet  of  merchantable  timber,  85  percent  on  public  land  and 
15  percent  on  private,  and  supplies  the  raw  material  for  an 
industry  that  employs  42  percent  of  the  subregion's  manufacturing 
force.  About  500  million  board  feet  were  harvested  in  1964.  In 
addition,  both  the  commercial  and  noncommercial  forest  areas  are 
widely  used  by  domestic  livestock  and  big  game. 

Forest  areas  are  generally  in  a good  condition,  providing 
high  quality  water  and  low  sediment  yields.  Forest  land  sediment 
yields,  shown  in  table  107,  account  for  about  20  percent  of  the 
annual  sediment  produced  from  all  lands  in  the  subregion. 


Table  107  - Present  Sediment  Yield,  Forest  Land,  Subregion  2 


Sediment 

Yield 

Category 

Acres 

(1,000) 

Percent 

Annual  Sediment 
Acre-feet 
Per  Square  Mile 

Yield 

Total 

Acre-feet 

Percent 

Very  Low 

3,113.1 

55 

0.02  - 0.1 

97 

18 

Low 

2,225.3 

39 

0.1  - 0.2 

348 

64 

Medium 

302.7 

6 

0.2  - 0.5 

95 

17 

High 

11.0 

-- 

0.5  - 1.5 

8 

1 

Very  High 

-- 

-- 

1.5  - 4.0 

-- 

-- 

Total 

5,652.1 

100 

548 

100 

Source:  Derived  from  figures  14  and  15. 


Half  of  the  forest  land  is  in  the  very  low  yield  category 
with  sediments  produced  principally  by  natural  or  geologic  erosion. 
The  balance  is  spread  through  the  categories,  where  forest 
utilization  activities  and  alpine  glaciation  arc  adding  to  the 
base  load.  Disturbed  logging  areas  in  these  higher  yield 
categories  account  for  most  of  the  present  watershed 
rehabilitation  work. 
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Watershed  Protection 


General  timber  harvesting  methods  include  both  clear-cutting 
and  partial-cutting  systems.  Logs  are  removed  by  crawler  or  rubber- 
tired  tractors,  mobile  cable  yarders , and  stationary  and  skyline 
cable  systems.  In  the  steeper  terrain  in  the  northwestern  part  of 
the  subregion,  the  modified  Wyssen  type  skyline  system  has  been 
used  successfully.  This  system  permits  log  removal  by  pulling  logs 
directly  into  the  skyline  and  then  lowering  them  by  gravity  to  the 
landing  below.  In  this  manner,  logs  are  delivered  to  the  road  with 
little  damage  to  landscape,  soil,  or  water  values. 

On  the  public  and  Indian  forest  lands,  tractor  trails  are 
generally  cross-drained  and  out-sloped.  Cable  skid  trails  and  more 
critical  tractor  trails  are  also  seeded  to  grass  or  other  species 
to  reduce  sheet  erosion.  Temporary  roads  are  cross-drained  and 
logjams  are  removed  from  major  streams. 

Most  roads  are  gravel  surfaced  and  have  permanent  culverts 
In  key  areas,  particularly  at  the  crossing  points  of  major  streams, 
excavated  material  is  endhauled  to  prevent  wastage  into  the  water 
and  exposed  cutbank  and  fill  slopes  are  seeded  to  grass. 

Reforestation  measures  include  both  planting  and  direct 
seeding.  Many  areas  also  restock  naturally.  Advance  reproduction 
and  residual  trees  in  the  partial-cut  areas  are  protected  from 
damage  by  on-the-ground  administrative  controls.  A summary  of  the 
harvest  activities  and  protection  practices  is  shown  in  table  108. 


Skyline  logging  area,  showing  the  narrow  clear-cut  block.  This  is  the  general  appearance 
of  a hillside  cutover  by  this  system,  ( Forest  Service) 
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Table  108  - Average  Annual  Timber  Harvest  Activity,  Subregion  2 


Unit 

Pub  lie 

Private 

Total 

Harvest  Area 

Ac. 

35,000 

20,000 

55,000 

Area  Reforested  1/ 

Ac. 

4,000 

2,000 

6,000 

Slash  Disposal  Area 

Ac . 

20,000 

4,000 

24,000 

Disturbed  Area  Treated  2/ 

Ac. 

5,300 

-- 

5,300 

Harvest  Road  Required 

Mi. 

210 

120 

330 

Harvest  Road  Treated  3/ 

Mi. 

135 

-- 

135 

1 _/  Includes  planting,  seeding  and  site  preparation.  Balance  ade- 
quately stocked  or  requires  no  regeneration  work. 


2/  Includes  seeding,  mulching,  debris  removal  and  cross-draining 
skid  roads  and  logging  areas. 

3 / Cut  and  fill  stabilization  only. 


Area  under  the  skyline.  Note  the  lack  of  ground  disturbance  on  either  side  of  the  strip. 
(Forest  Service) 
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Watershed  Rehab i 1 i tat i on 


About  6 percent  of  the  forest  land  has  serious  erosion 
problems,  producing  over  100  acre-feet  of  sediment  per  year.  Most 
of  this  results  from  water  movement  down  abandoned  logging  roads 
and  across  areas  logged  off  and  overgrazed  years  ago.  Work  on 
public  and  Indian  owned  forest  lands  includes  treatment  of  about 
3,500  acres  annually.  Over  200  miles  of  road  and  65  miles  of  stream 
are  also  treated  each  year  (table  109).  Most  rehabilitation  on 
private  forest  lands  has  been  done  through  assistance  programs  of 
the  U.S.D.A.  Burned-over  areas  of  the  28,000  acre  Ardenvoir  and 
Fourth  of  July  Mountain  fires  were  thus  treated  in  1968. 


Table  109  - Average  Annual  Accomplishment,  Watershed 
Rehabilitation  Practices  on  Public  Forest  Land,  Subregion  2 


Practice 

Unit 

National 

Forest!/ 

Public 

Domain 

Indian 

Lands 

State 

Lands!' 

Sheet  Erosion  Control 

Ac. 

200 

300 

3,000 

Gully  Stabilization 

Mi. 

- 

- 

- 

- 

Stream  Clearance  5 

Mi . 

6 

- 

60 

1 

Stabilization 

Existing  Road  5 

Mi . 

60 

- 

150 

5 

Trail  Rehab.  3/ 

Reservoir  Protection 

Ac . 

“ 

• 

“ 

\J  Average  of  period  1964-66 

2/  Accomplishment  to  date  principally  on  active  timber  sale  areas 


(table  108). 

3/  Includes  abandoned  roads 

Source:  Data  furnished  by  agency  as  listed. 


Rangeland 

Rangeland  in  Subregion  2 amounts  to  4.6  million  acres  or 
33  percent  of  the  total  land  area.  About  2.9  million  acres  or 
63  percent  of  all  rangeland  is  privately  owned.  The  public  range 
covers  1.7  million  acres  of  which  1.3  million  acres  is  Federally 
owned  land.  Federal  rangeland  includes  326,100  acres  of  Bureau  of 
Reclamation  land;  235,400  acres  in  national  forest  status; 

163.900  acres  held  in  trust  by  the  Bureau  of  Indian  Affairs; 
140,000  acres  administered  by  the  Bureau  of  Land  Management;  and 

441.900  acres  controlled  by  other  Federal  agencies.  Rangeland 
acreage  is  discussed  in  Appendix  IV,  Land  and  Mineral  Resources. 

Present  rangeland  condition  and  grazing  capacity  is  shown 
on  table  110.  Grass  is  the  predominate  cover  on  66  percent  of  the 
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Range  Type 
and 

Condit ion 


Put  1 i c 


total 


Ownership 


Private 


AUM  ’ s 

Acres 

AUM's 

Ac  res 

AUM's 

(1 ,000) 

(1,000) 

(1  ,oo6) 

(l.oob) 

(1  ,0b0) 

(1 .OOP 

Grassland 

Good 

222.  5 

61 .8 

477.1 

132. S 

b99 . 6 

194.3 

Fair 

317.4 

37.8 

711.2 

84.  - 

1 .028.6 

122. S 

316.9 

22.  " 

86.3.0 

61.6 

1,179.9 

84.5 

Seeded  Range 

61.9 

2C.t 

S5.4 

18.5 

117.3 

39.1 

T otal 

9lSC 

142.9 

2,106.-* 

.3,025.4 

44077 

Sagebrush 

Good 

191.5 

31.9 

117.9 

19.7 

.309.4 

51-6 

Fair 

232.8 

17.9 

211.1 

16.2 

445.9 

54.1 

277.7 

JJ.  I 

.314.  1 

12.6 

591  .8 

23. 

total 

702.0 

60.9 

643.1 

48.3 

1,345.1 

109.4 

Other  brush 

Good 

18.2 

4.6 

.30 . 9 

49  1 

I2.» 

Fair 

26.0 

2.6 

44.1 

4.  ) 

”<i.4 

. .U 

Foor 

34.7 

1 .3 

59 . 2 

2.6 

J j 9 

1 1 

Iota) 
Tot  a 1 . 

~u7>d  if 

78  9 

8.7 

nn 

14  “ 

213  1 

2 3 4 

194 . 1 

1 18.9 

681.3 

1 t 

1,1 7S . J 

29”.  3 

Fair 

.7*..  2 

58.  .3 

'Kill . 7 

l"  ..  3 

1.542.9 

163.1. 

Poor 

hj  9 . 3 

s :» . 3 

1 , 2.30.  3 

76.  H 

1 , 863 .0 

112.  1 

Grand  Total 

1 ,099  .»• 

2 1 S':. 

J,  HK  1 . 3 

Ann.  . 

1.583.9 

373.° 

Percent  distribution 

37.1 

.37.1 

62.9 

02.  ' 

lllll. II 

1*19.11 

Average  At./ AIM 

H.IJ 

8. 

" 

*i.t 

1/  Ved'  d range  acreage  w.. 

i-  combined  wi 

th  good  condition  gras-,  lend 

in  Vmendi 

x 1\  . 

' Includes  seeded  range. 

' iwircc : t.  - Ml*  Appendix  IV, 

Subregion  2. 

Range  product 

ion  has  been 

< > t i mated 

for  tlu  ' ’■!  tudy 

fro** 

represent. -it  i vc  si  tuat  i oils 

observed  and 

recorded  in  on 

site  surveys. 

1 t irate 

- m i • • • n 

•nr  i a I 

CRetntion  and  proper  utilization. 


range,  sagebrush  on  29  percent,  and  other  brush  and  shrubs  on 
5 percent.  The  average  grazing  capacity  is  about  8 acres  per 
animal  unit  month. 

Livestock  operations  developed  rapidly  in  the  mid- 1800 's  on 
the  broad,  open  bunchgrass  areas  of  Central  Washington,  which 
offered  easy  means  of  raising  cattle  and  sheep  with  a minimum  of 
winter  feeding.  With  the  advent  of  extensive  farming  operations, 
financial  returns  from  livestock  became  of  secondary  importance  to 
grain  farming.  Widespread  grazing  use  has  altered  the  forage 
productivity  and  soil  stability  of  the  land,  often  with  serious 
consequence  to  watersheds,  the  livestock  industry,  and  to  the 
local  economy.  Poor  management,  drought,  recurrent  fire,  and 
rodent  and  insect  damage  all  played  a part  in  the  deterioration  of 
the  range. 

Since  1930,  a number  of  range  areas  have  been  improved. 
Excessive  grazing  use  has  been  reduced  on  about  1.1  million  acres 
(24  percent  of  the  total  range).  Still,  only  26  percent  of  the 
range  is  in  good  condition,  and  41  percent  remains  in  poor 
condition  with  deficient  vegetative  cover  and  considerable 
accelerated  erosion.  In  areas  of  less  than  10  inches  of 
precipitation,  a major  problem  is  erosion  from  wind  action  when 
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nder  proper  grazing  management  systems,  rangelands  will  maintain  adequate  vegetative  cover 
for  soil  and  watershed  protection  while  providing  increased  forage  for  livestock  and  wildlife . 
( Fore s t Service) 


coarse  textured  soils  are  disturbed  or  left  unprotected.  Severe 
water  damage  usually  occurs  during  heavy  winter  storms  that  come 
at  infrequent  intervals. 

Sediment  yield  from  rangeland  is  about  709  acre-feet  annually 
(table  111),  27  percent  of  the  total  sediment  from  all  lands  in 
the  subregion.  About  359  acre- feet  or  51  percent  of  the  rangeland 
sediment  comes  from  850,000  acres  or  18  percent  of  the  land  in  the 
"High,"  "Medium,"  and  "Low"  sediment  yield  categories.  The  more 
serious  sediment  yield  areas  include  618,000  acres  of  predominantly 
grassland  range  and  232,000  acres  of  sage  and  shrub  range  cover, 
interspersed  with  agricultural  cropland  areas,  mostly  in  Lincoln 
and  Douglas  counties  of  the  Big  Bend  area. 


f 
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Table  111  - Sediment  Yield  from  Rangeland,  Subregion  2,  1966 


Sediment  YieldJ_/ 

Sagebrush 

Categories  Grassland 

5 Shurbs 

Total 

Percent 

Rangeland  Acreage 
(1,000  Acres) 


Very  Low 

2,407.8 

1,326.2 

3,734.0 

82 

Low 

275.8 

126.7 

402.5 

9 

Medium 

330.9 

97.3 

428.2 

9 

High 

10.9 

8.3 

19.2 

- 

Very  High 

- 

- 

- 

- 

Total 

3,025.4 

1 ,558.5 

Annual  Sediment 
(Acre-Feet) 

4,583.9 

Yield 

100 

Very  Low 

226 

124 

350 

50 

Low 

65 

30 

95 

13 

Medium 

181 

53 

234 

33 

High 

17 

13 

30 

4 

Very  High 

- 

- 

- 

- 

Total 

489 

220 

709 

100 

Source:  Derived  from  figures  14  and  15. 


1 / Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet,  respectively. 


Measures  and  Practices  for  Watershed  Protection 


Measures  and  practices  accomplished  through  1965  are  shown 
on  table  112.  Most  rangeland  practices  for  watershed  protection 
and  improvement  serve  management  objectives  other  than  watershed 
improvement . 

Cover  improvement  and  soil  stabilization  practices  have 
been  applied  on  about  191,000  acres  of  rangeland.  A combination 
of  practices  has  been  applied  on  certain  areas,  and  some  practices 
have  been  recurrent.  About  25  percent  of  the  117,000  acres  of 
range  seeding  was  for  erosion  and  water  quality  control,  15  percent 
was  for  reduced  flows  and  water  conservation,  and  60  percent  for 
forage  production.  Stabilization  practices  have  been  applied  on 
some  1,000  acres  above  reservoirs  or  along  streams  (approximately 
25  miles)  for  erosion  protection  by  revegetation  and  other 
structural  measures. 


(able  il.  *<11141  latiu  i'ku3UK  • and  uo  tui  hat*,  i slicu 

Protection  and  Ocher  Management  Purposes,  Subregion  2,  196o 


Measures  & Practices 

Units 

land  Ownership 

Watershed 

Purposes  1 ' 

Public  2J 

Private 

lota  l 

ill  Ul 

<3J 

lover  Improvement  1.  Soil  Stabilization 

Revegetat ion 

Acres 

«>1 ,900 

55,400 

117, 300 

X 

X 

X 

Brush  Control 

Acres 

10,000 

31,400 

42,000 

X 

X 

x 

heed  Control 

Ac  res 

10,800 

18,400 

29 , 200 

X 

X 

X 

Stream  i,  Bank  Stabilization 

Acres 

400 

600 

1 ,000 

X 

X 

haterspreading 

Acres 

200 

1 . 700 

1 .900 

X 

X 

h.itershcd  'riented  land  Management 

Prac  t ices 

livestock  -ontrol  Fences 

Mi  les 

700 

1 .100 

1 .800 

x 

X 

Reducing  Excessive  Crazing  Use 

Acres 

417, 500 

088,800  1 

,106,300 

X 

X 

X 

Livestock  1»  Came  hater  1-aciUti 

es  Numbe  r 

SOU 

900 

1 ,400 

X 

X 

X 

Road  Stabi 1 i zat ion 

Mi  les 

1 ,000 

NA 

NA 

X X 

X 

X 

Pollution  Abatement 

Mi  les 

2S 

50 

75 

- 

X 

hater  Control  Structures 

Ponds  t,  Small  Reservoirs 

Ntimbe  r 

90 

160 

250 

X X 

X 

X 

Ac re  It. 

170 

280 

450 

X X 

X 

X 

Check  Hams  (Cully  Plugs) 

Number 

20 

30 

SO 

X 

X 

Cu.  Vds. 

2S 

45 

70 

X 

X 

Diversions 

Numbe  r 

40 

60 

100 

X X 

X 

X 

Cu.  Yds. 

13,400 

22 , 80o 

36 . 200 

X X 

* 

* 

1/  Most  measures  and  practices  have  joint  benefits 

or  purposes . 

Watershed 

purposes  of 

listed  measures 

and 

practices  are  indicated  in  the 

four  columns  as 

fol lows : Col 

1 -Drainage 

; Col.  2-ha 

ter  Conscrvat 

on 

Col  3. -Erosion  f,  Water  quality 

ont  rol  ; Col.  4 

1 lood  l,  Ucbri 

Cont  rol . 

2/  Includes  federal , State,  county 

, and  Municipal 

»h<norship. 

Source:  Data  collected  from  land 

management  agenc 

ies  specifically  for  the 

C-NP  study. 

Considerable  progress  has  been  made  in  adjusting  livestock 
grazing  use  to  the  grazing  capacity  of  the  range  and  achieving 
better  livestock  distribution.  Excessive  grazing  use  has  been 
reduced  on  an  estimated  1.1  million  acres.  Of  importance  in  this 
reduction  has  been  the  development  of  grazing  management  systems 
which  provide  sufficient  rest  periods  for  natural  revegetation  of 
range  cover.  Some  40  percent  of  this  reduction  served  the 
objective  of  erosion  and  water  quality  control,  about  25  percent 
was  for  other  watershed  objectives,  and  35  percent  was  for  forage 
production.  Development  of  about  1,400  livestock  and  game  watering 
facilities  and  construction  of  about  1,800  miles  of  livestock 
control  fence,  have  allowed  more  uniform  utilization  by  game  and 
livestock . 

Watershed  protection  measures  have  been  included  in  the 
maintenance  and  improvement  of  about  1,000  miles  of  public  access 
roads  and  trails,  as  well  as  a number  of  roads  on  private  rangeland. 


Other  Land 


Other  land  covers  536,000  acres,  which  is  4 percent  of  the 
subregional  land  area.  This  category  is  composed  of  6 percent  or 
30,800  acres  of  small  water,  24  percent  or  127,600  acres  of  roads 
and  railroads,  14  percent  or  74,400  acres  of  urban  and  industrial, 
6 percent  or  33,700  acres  of  farmsteads,  and  50  percent  or 
269,500  acres  of  barren  land. 

A number  of  watershed  problems  have  developed,  principally 
on  the  more  intensively  used  lands.  Deficient  quality  or  quantity 
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of  water  supplies  for  municipal,  industrial,  and  rural  domestic 
use  is  indicated  in  59  study  areas.  Along  with  other  water 
requirements,  irrigation  water  is  supplied  to  about  22,000  acres, 
mostly  in  urban  areas  and  farmsteads.  Approximately  3,600  acres 
in  towns  and  cities  are  subject  to  flooding  at  frequent  intervals. 
In  addition,  soils  in  some  areas  are  not  suitable  for  housing 
developments.  Problems  have  developed  with  septic  tank  drain 
fields  and  high  water  tables  occur  in  several  areas.  In  locations 
with  impermeable  to  slowly  permeable  soils,  surface  disposal  of 
water  has  been  complicated  by  the  addition  of  paving  on  streets 
and  houses  and  by  the  disruption  of  natural  drainage  ways. 

Erosion  is  a common  problem  during  urban  and  highway 
construction  when  the  natural  vegetative  cover  is  destroyed.  The 
areas  most  adversely  affected  by  soil  erosion  are  streams,  canals, 
lakes,  and  reservoirs.  Carrying  capacities  of  streams  and  canals 
are  frequently  reduced  by  sediment  deposition,  and  silt  not  only 
reduces  the  storage  capacity  of  ponds  and  reservoirs,  but  also 
affects  water  quality. 

As  lands  become  more  intensively  used  along  rivers,  streams, 
lakes,  and  reservoirs,  water  pollution  is  an  increasing  problem 
where  planning  and  construction  of  this  development  is  not  strictly 
regulated . 


FUTURE  NEEDS 

Population  is  projected  to  increase  123  percent  from 
193,500  in  1960  to  431,300  by  2020  with  an  accompanying  demand  for 
more  urban  lands  and  recreation  or  special  use  areas.  Much  of  this 
increase  wi 1 1 be  associated  with  an  expanding  agricultural  industry, 
although  farm  population  is  expected  to  drop  54  percent.  While 
total  cropland  remains  at  about  its  current  acreage,  irrigated 
cropland  is  projected  to  expand  to  an  additional  1.2  million  acres. 
Urban  and  other  special  use  areas  will  increase  126,000  acres, 
reservoir  areas  about  145,000  acres,  and  forest  lands  some 
22,000  acres.  These  increases  will  occur  mostly  by  expansion  to 
adjacent  rangeland,  which  will  decrease  about  284,000  acres  by 
2020  (table  113). 
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Table  113  - Projected  Change  in  Cover  and  Land  Use,  Subregion  2 


1966 

1980 

2000 

2020 

(1,000  acres) 

Cropland 

3,309 

3,451 

3 , 345 

3,300 

Forest  Land 

5,652 

5,624 

5 ,653 

5,674 

Rangeland 

4,584 

4,363 

4,360 

4,300 

Other  Land 

536 

570 

616 

662 

Total 

14,081 

14,008 

13,974 

13,936 

Source:  Appendix 

VI,  Economic 

Base  and 

Projections . 

Cropland 

At  the  present  time,  30,400  acres  of  cropland  have  a drainage 
problem,  over  89,400  acres  are  subject  to  flooding,  1,276,800  acres 
are  eroding  in  varying  degrees,  and  over  36,500  acres  of  irrigated 
land  do  not  have  a full  season  irrigation  water  supply.  These 
problems  limit  the  safe  use  of  cropland  to  less  than  its  potential. 

A major  factor  influencing  requirements  for  cropland  treatment  is 
the  projected  increase  in  irrigation  (table  114). 

Table  114 

- Projected  Trends  in  Dry  and  Irrigated  Cropland 
Subregion  2 

Cropland 

1966  1980  2000  2020 

(1,000  acres) 

Dry  Farmed 
Irrigated!./ 
Total 

2,602  2,209  1,897  1,434 

707  1,242  1,448  1,866 

3,309  3,451  3,345  3,300 

1/  Approximately  97  percent  of  the  projections  shown  in 


Appendix  IX,  Irrigation. 

Source:  Appendix  VI,  Economic  Base  and  Projections. 


Water  Conservation 

Projected  agricultural  needs  will  require  an  increase  in 
irrigated  cropland.  In  addition,  water  must  be  developed  for  those 
areas  that  have  less  than  a full  season  supply,  which  at  the  present 
time  is  about  36,500  acres. 

Management  of  irrigation  water  will  improve  from  the  present 
efficiency  of  35  percent  to  55  percent  by  2020.  This  will  be  done 
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primarily  through  an  increase  in  the  use  of  sprinkler  systems 
from  45  percent  of  the  irrigated  area  to  87  percent  by  2020. 
(table  115) 


Table  115  - Projected  Cumulative  Trend  in  the  Method 
of  Irrigation  on  Cropland,  Subregion  2 


I tern 

Unit 

1966 

1980 

2000 

2020 

Sprinkler  Systems 

1,000  Acs. 

311 

847 

1,128 

1 ,623 

Surface  Systems 

1 ,000  Acs . 

396 

395 

320 

243 

Total  Area  Irrigated 

1,000  Acs. 

707 

1,242 

1,448 

1,866 

Source:  Soil  Conservation 

Service,  C 

-NPRBS 

Data. 

Drainage 

There  are  presently 

107,000  acres  of 

cropland  with  wetness 

as  its  major  limiting  factor.  Some  degree  of  drainage  has  been 

provided  on  77,000  acres. 

leaving  30, 

000  acres  to  be 

drained 

(table  116). 

Tabje  116  - Cumulative  Cropland  Areas 

Needing  Drainage 

;,  Subregion  2 

Item 

1966 

1980 

2000 

2020 

(1 ,000  acres) 

Wet  Area 

107 

115 

126 

137 

Projected  Accomplishments 

77 

87 

102 

116 

Remaining 

30 

28 

24 

21 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Future  irrigation  is  expected  to  increase  this  by  another 
30,000  acres  in  the  next  50  years.  Drainage  facilities  scheduled 
to  be  installed  as  part  of  the  irrigation  plan  on  the  Columbia 
Basin  Project  will  prevent  wetness  problems  from  developing  on  an 
estimated  additional  530,000  acres. 


Erosion  and  Sedimentation 


Wind  and  water  erosion  control  practices  have  been  effective 
on  about  1.2  million  acres,  and  1.3  million  acres  still  require 
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attention.  Protection  measures  in  conjunction  with  cropping  patterns 
and  more  irrigation  should  eliminate  erosion  problems  on  all  but 
191,000  acres  by  2020  (table  117). 


Table  117  - Cumulative 

Cropland  Areas 
Subregion  2 

Needing  Erosion 

Control 

Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Erosion  Potential 

2,523 

2,408 

2,319 

2,260 

Projected  Accomplishments 

1,246 

1,413 

1,917 

2,069 

Remaining 

1,277 

995 

402 

191 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Flooding 

The  89,000  acres  of  cropland  subject  to  frequent  flooding 
are  generally  used  for  hay  or  pasture.  Most  damages  are  from  debris 
and  deposition  of  sediment  and  to  a lesser  extent  from  erosion. 

Flood  damages  will  be  reduced  by  the  application  of  needed  land 
treatment.  Water  developed  for  other  needs  should  include  storage 
for  flood  protection.  Nearly  2 percent  (397  miles)  of  the 
17,997  miles  of  channel  is  estimated  to  be  eroding  at  an  excessive 
rate. 


Forest  Land 


The  forest  industries  of  the  subregion  will  require  an 
estimated  170  million  cubic  feet  of  wood  per  year  by  the  year  2020. 
This  raw  material  will  be  produced  principally  on  the  4.6  million 
acres  of  commercial  forest  land  which  is  projected  to  be  in  timber 
production  at  that  time.  This  amounts  to  37  cubic  feet  per  acre  per 
year.  The  present  industrial  wood  consumptive  rate  is  21  cubic 
feet  per  acre,  while  the  present  growth  rate  is  36  cubic  feet  per 
acre.  This  indicates  a healthy  situation  in  which  the  present 
industrial  wood  consumption  is  well  below  present  growth  rates. 
However,  wood  production  supply  requirements  (growth)  must  be 
increased  considerably  if  2020  raw  material  demands  are  to  be 
realized. 

Potential  sediment  yield  and  erosion  hazard  on  the  forest 
lands  are  shown  on  table  118  and  the  accompanying  map  (figure  16) . 

It  represents  the  potential  yield  prior  to  land  treatment  or 
protection  and  could  exceed  present  yields  by  eight  times. 
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Table  118  - Potential  Sediment  Yield  Without  Protective  Measures, 

Forest  Land,  Subregion  2 


Soil 

Loss 

Category 

Acres 

(1,000) 

Percent 

Acre-feet  per 
Square  Mile 
per  Year 

Total 

Acre-feet 

Low 

2,147.9 

38 

Less  than  0.2 

336 

Medium 

1,808.7 

32 

0.2  - 1.5 

565 

High 

1 ,695.5 

30 

More  than  1 . 5 

3,974 

Total 

5,652.1 

100 

4,875 

Source:  Soil  Survey  Data  8 Interpretations,  Forest  Service, 

Regions  1 and  6. 


Watershed  Protection 


In  order  to  meet  the  future  wood  fiber  requirements,  the 
existing  harvest  program  will  need  to  be  intensified.  The  ultimate 
road  system  will  need  early  completion  so  that  all  salvable  or  over- 
mature timber  will  be  accessible.  This  salvage  program  is  a 
necessary  part  of  expanded  timber  production  operations.  Table  119 
lists  the  cumulative  future  timber  harvest,  road  construction,  and 
land  treatment  programs  resulting  from  this  acceleration. 


Table  119  - Projected  Cumulative  Timber  Harvest  Activity, 
Forest  Land,  Subregion  2 


Unit 

1980 

2000 

2020 

Timber  Harvest  Area 

Ac. 

804,000 

1 ,868,000 

2,915,000 

Road  Construction 

Mi. 

4,800 

11  ,200 

17,500 

Ground  Disturbance!./ 

Ac . 

169,000 

392,000 

612,000 

1/  Includes  both  harvest  area  requiring  protection  and  road  mileage, 
converted  to  acres,  requiring  cut  and  fill  treatment, 
source:  Based  on  the  1965  level  of  timber  requirements. 


This  table  indicates  that  by  the  year  2020,  over  600,000 
acres  of  forest  land  will  have  had  the  ground  severely  disturbed 
by  logging  and  road  construction.  This  is  the  area,  that  if  not 
properly  treated,  has  the  highest  sediment  yield  potential. 

With  nearly  3 million  acres  coming  under  harvest  by  2020, 
better  management  by  the  public  agencies  for  the  public  lands  and 
increased  technical  assistance  for  the  private  is  mandatory. 


Watershed  Rehab i li tat  ion 


future  demands  for  water  supplies  for  irrigation,  municipal 
supplies,  and  recreation  purposes  will  require  improved  water 
quality  through  reduced  sediment  levels  and  maintained  or  reduced 
stream  water  temperatures. 

Watershed  rehabilitation  work  is  still  required  on  much  of 
the  forest  land  in  the  subregion.  Work  should  first  be  concentrated 
on  the  areas  of  high  and  medium  sediment  yields  where  problems  are 
most  critical  (table  107)  . These  areas  have  severely  damaged 
vegetative  cover;  and  rehabilitation  work,  such  as  the  reestablish- 
ment of  grass,  trees,  and  other  restoration  work,  would  be  most 
effective . 


Water  Yield  Improvement 

Since  over  90  percent  of  the  runoff  originates  here,  one  of 
the  most  important  roles  of  the  subregion's  forest  land  is  the 
furnishing  of  optimum  streamf lows . Through  adjustments  in  the 
forest  canopy  and  snowpack  management,  these  yields  may  be  improved 
appreciably. 

The  water  retention  capacity  for  the  forest  soils  is  shown 
on  table  120  and  figure  17.  Soils  in  the  high  storage  class  have 
water  storage  capacity  of  6,000,000  acre-feet,  almost  equal  to  the 
total  annual  runoff  from  these  areas.  Water  yield  improvement 
practices  on  these  soils  would  improve  infiltration,  increase  the 
ground-water  recharge,  and  assist  in  reducing  overland  flood  flows. 


Table  120  - Water  Retention  Capacity,  Forest  Soils,  Subregion  2 


Retention 

Acres 

Acre-feet  per 

Total 

Class 

(1,000) 

Percent 

Square  Mile 

Acre-feet 

Low 

2,599.8 

46 

Less  than  300 

1,21 9,000 

Medium 

2,091.6 

37 

300  - 1,500 

2,941  ,000 

High 

960 . 7 

17 

More  than  1,500 

6,000,000 

Total 

5,652.1 

100 

10,160,000 

Source:  Soil  Survey  Data  § Interpretations,  Forest  Service, 

Regions  1 and  6. 
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Rangeland 


Rangeland  needs  include  resolution  of  present  watershed 
problems  and  adequate  protection  throughout  future  changes  in  land 
and  resource  use.  Erosion  is  a significant  problem  on  about 
447,400  acres  of  rangeland  in  this  subregion;  flooding  is  a 
particular  problem  on  22,000  acres;  and  drainage  problems  exist  on 
19,300  acres. ( 3)  The  average  annual  sediment  yield  is  now  about 
709  acre-feet,  half  of  which  comes  from  less  than  one-fifth  of  the 
total  rangeland. 


Projected  Use  of  Range  Resources 

Rangeland  used  in  conjunction  with  irrigated  lands  and  farm 
pastures  supports  an  important  livestock  industry  in  this  area.  It 
currently  provides  forage  that  produces  an  estimated  9.4  percent  of 
the  total  beef  and  sheep  production.  In  1964,  beef  and  veal 
production  amounted  to  117.7  million  pounds.  This  is  expected  to 
increase  to  350.9  million  pounds  or  198  percent  by  2020.  Sheep 
and  lamb  production  amounted  to  4,0  million  pounds  in  1964  and  is 
expected  to  rise  to  9.5  million  pounds  or  138  percent  by  2020.  ( 3) 
To  meet  a part  of  the  increase  in  livestock  production  needs, 
future  range  forage  production  must  be  increased  to  the  maximum 
extent  compatible  with  proper  watershed  and  resource  utilization, 
although  total  rangeland  acreage  is  expected  to  decline  from 
4.6  million  acres  in  1966  to  4.3  million  acres  by  2020. 


Watershed  Needs 


An  estimated  109,700  acres  of  rangeland  have  received  land 
treatment  for  erosion  and  sedimentation  control  with  accompanying 
benefits  for  flood  control  and  drainage.  This  includes  most  cover 
improvement  and  soil  stabilization  measures  shown  on  table  112 
along  with  road  stabilization.  Where  multiple  practices  were 
involved,  overlapping  acreage  was  deleted.  An  additional 
388,000  acres  will  require  treatment  by  1980,  1.3  million  acres  by 
2000,  and  1.7  million  acres  by  2020.  A number  of  small  water 
control  structures  are  needed  to  assure  adequate  erosion  and 
sediment  control. 

Protection  and  management  practices  have  been  applied  on 
some  1.1  million  acres  of  rangeland  by  1966,  including  reduction 
or  adjustment  of  excessive  livestock  grazing  use  to  the  grazing 
capacity  of  the  range,  and  special  fire  control  practices  where 
required.  Other  management  practices  for  improved  livestock 
distribution  and  control  included  development  of  livestock  and 
game  water  facilities  and  construction  of  control  fences.  These 
protection  and  management  practices  should  be  extended  to  an 
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additional  751,000  acres  by  1980,  1.3  million  acres  by  2000,  and 
2.0  million  acres  by  2020. 

By  1966,  an  estimated  75  miles  of  streams  and  waterways  in 
rangeland  areas  had  been  improved  by  stream  clearance,  channel 
improvement,  or  efforts  for  improved  water  quality.  An  additional 
30  miles  need  attention  by  1980,  205  miles  by  2000,  and  255  miles 
by  2020. 

Some  25  miles  of  bank  stabilization  work  have  been  accom- 
plished in  rangeland  areas.  This  includes  the  stream  and  bank 
stabilization  acreages  reported  in  the  "Present  Status"  section 
with  conversion  to  miles  on  the  basis  of  40  acres  per  mile.  Future 
needs  include  an  additional  443  miles  of  bank  stabilization  along 
streams  and  reservoirs  by  1980,  1,208  miles  by  2000,  and  1,293  miles 
by  2020. 


Other  Land 

The  population  is  expected  to  increase  by  more  than 
120  percent  or  from  193,600  in  1960  to  431,300  by  2020.  More  land 
will  be  required  for  such  things  as  urban  and  industrial  sites, 
road  construction,  golf  courses,  and  airports.  Other  land  is 
projected  to  increase  from  536,000  acres  in  1966  to  about 
662,000  acres  in  2020.  The  demand,  from  people  living  outside  the 
subregion,  for  waterfront  home  sites  and  view  properties  should 
more  than  triple. 

More  efficient  water  management  practices  are  required  in 
the  irrigation  of  lands  in  urban  and  suburban  areas  and  along 
roadsides,  which  are  expected  to  increase  from  22,000  acres  to  an 
estimated  54,000  acres  by  2020. 

Water  requirements  for  municipal  supplies,  industrial  uses, 
irrigation,  and  rural  domestic  uses  will  grow  proportionately  to 
population.  Facilities  to  handle  sanitary  disposal  of  wastes  will 
also  parallel  population  growth.  Information  and  interpretation  of 
soils  properties  to  determine  their  usefulness  as  foundations  and 
septic  drain  fields  will  be  needed  for  planning  urban  and  industrial 
sites,  as  well  as  lakeside  developments. 

Flood  prevention  is  required  to  protect  about  3,600  acres 
now  subject  to  flooding,  and  zoning  is  needed  to  prevent  developments 
in  these  areas.  Erosion  control  measures  are  needed  to  reduce 
sediment  originating  on  other  and  adjacent  lands. 

Considerably  more  study  is  required  of  areas  in  the  other 
land  category  to  properly  identify  and  present  future  needs. 
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The  application  of  surface  mulch  protects  new  highway  construction  until  newly  seeded  grasses 
become  established.  (SCS  W-32S6-2) 

MEANS  TO  SATISFY  NEEDS 

A combination  of  improved  management  practices,  land  treat- 
ment measures,  and  water  control  structures  will  be  necessary  to 
satisfy  future  watershed  needs.  Many  of  these  requirements  will 
be  in  upper  watershed  areas  to  protect  or  improve  downstream 
watershed  conditions . 

Frequently  the  most  effective  means  to  satisfy  land  treat- 
ment needs  is  to  apply  practices  by  cooperative  efforts  of  the 
landowners.  Of  108  watersheds  in  the  subregion,  103  have  been 
identified  as  having  a complexity  of  problems  which  will  require 
coordinated  planning  and  development  efforts.  These  are  listed 
on  table  121  by  type  of  watershed  problem  and  by  time  period. 
Location  of  these  areas  is  shown  on  figure  18. 
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Table  121  - Practices  Required  for  Cooperative  Conservation  Development 

Subregion  2 


Target 

Date 

No . of 
Water- 
sheds 

Flood 

Preven- 

tion 

Erosion 

Control 

Drainage 

I rrigat i on 

Supple- 
New  ment 

Land 

Treat- 

ment 

(1,000 

acres , w/number  of  watersheds 

in  parentheses) 

1980 

35.8 

349.4 

3.2 

119.5 

9.2 

352.6 

(10) 

(9) 

(10) 

(3) 

(5) 

(2) 

(10) 

2000 

22.4 

232.0 

11.9 

276.2 

5.7 

243.8 

(28) 

(25) 

(21) 

(8) 

(25) 

(8) 

(28) 

2020 

54.3 

888.0 

34.6 

1 ,309.9 

22.4 

922.6 

(65) 

(36) 

(44) 

(19) 

CilL 

(19) 

(52) 

Total 

112.5 

1,469.4 

49.7 

1,705.6 

37.3 

1,519.0 

Total  No.  of 

Watersheds 

(103) 

(70) 

(75) 

(30) 

(81) 

(29) 

(90) 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Cropland 

Total  cropland  is  projected  to  increase  from  3.3  million 
acres  in  1966  to  4.2  million  acres  by  2020.  An  estimate  of  lands 
capable  of  producing  crops  is  shown  in  table  122  by  cropland 
capability  classes.  About  72  percent  of  this  area  is  now 
cultivated. 


Table  122  - Land  Areas  Suitable  for  Crop  Production 
Subregion  2,  1966 


Capabi lity 
Class!/ 


Area 


(1,000  Acres) 


Percent 


I 

II 

III 

IV 

Total 


69.1 

500.0 

2.518.0 

1.503.1 

4,590.21/ 


1 

11 

55 

33 

100 


1/  Defined  in  the  Glossary. 

2/  About  200,000  acres  of  Class  VI  land  are  also  arable  when 
irrigated. 

Source:  Appendix  IV,  Land  and  Mineral  Resources. 
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Acreage  yields  of  some  crops  grown  in  this  area  are  the 
hi.ghest  in  the  nation  and  are  expected  to  increase.  Yields  will 
be  enhanced  by  proper  irrigation,  adequate  drainage,  and  increased 
protection  from  flooding  and  erosion. 


Water  Conservation 


The  Columbia  Basin  has  an  excellent  potential  for  expansion 
of  fruit  and  vegetable  production.  Crops  requiring  a large  per  acre 
capital  investment  must  have  soils  with  good  drainage  and  nearly 
level  land.  Sprinklers  provide  for  efficient  irrigation  and  climate 
modification.  Surface  irrigation  systems  should  also  be  improved. 
Projected  practices  for  more  efficient  use  of  irrigation  water  or 
an  expanded  irrigation  acreage  are  shown  in  table  123. 

Table  123  - Cumulative  Projected  Practices  for  Irrigated  Cropland 

Subregion  2 


Practice 

Units 

1966 

1980 

2000 

2020 

Water  Control  Facilities 

No . 

10,534 

13,836 

20,430 

27,051 

Irrigation  Water  Conveyance 

Miles 

2,575 

3,382 

4,994 

8,027 

Water  Storage 

No. 

110 

118 

134 

150 

Irrigation  System,  Surface 

No . 

1,812 

1,810 

1,150 

600 

Irrigation  System,  Sprinkler 

No. 

6,274 

8,240 

12,168 

16,111 

Land  Shaping 

1000  Acs. 

152 

200 

295 

390 

Irrigation  Water  Mgt. 

1000  Acs. 

160 

350 

620 

1,090 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Eighteen  Water  Storage  sites  have  been  identified,  having  a 
total  storage  capacity  of  23,700  acre-feet  (an  average  of  1,300 
acre-feet  per  site).  Detailed  studies  are  needed  to  locate 
additional  water  storage  sites  for  flood  protection,  irrigation, 
municipal  and  industrial  supplies,  recreation,  and  pollution 
reduction . 
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Land,  planing  to  a uniform  grade  gives  a more  even  penetration  of  irrigation  water.  Spring 
harrow  roughens  land  after  planing  to  prevent  wind  erosion.  (SCS  W-1125-1) 


Drainage 

By  2020,  drainage  practices  should  be  applied  on  about 
116,100  acres,  including  areas  presently  drained,  to  meet  projected 
cropland  requirements.  Future  drainage  practices  are  shown  on 
table  124. 


Table  124  - Cumulative  Practices  Required  to  Provide 
Needed  Drainage,  Subregion  2 


Practice 

Unit 

1966 

1980 

2000 

2020 

Conduits  § Ditches 

Miles 

914 

1,200 

1,773 

2,3471/ 

Structures 

No. 

254 

334 

493 

793 

1/  There  are  8,100 

miles  in 

addition  not 

shown 

because  they 

are 

presented  and  costed  with 

irrigation 

on  the 

Columbia  Basin 

Project. 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 
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The  increase  in  total  wet  acres  is  attributed  to  an 
increase  in  the  area  to  be  irrigated.  Although,  improved  irrigation 
efficiencies  will  tend  to  reduce  the  wetness  problem  of  some  soils. 
Some  of  the  drainage  already  installed  has  been  only  enough  for 
moisture-tolerant  grasses.  A higher  degree  of  drainage  will  be 
installed  on  the  better  soils  to  grow  a greater  variety  of  crops. 

Erosion  and  Sedimentation 

Of  the  land  now  in  cultivation,  2.5  million  acres  have  been 
classified  with  erosion  as  the  major  use  limitation.  Nearly 
1.3  million  acres  need  additional  treatment  to  control  erosion. 
Cropping  systems  will  generally  handle  this  problem  in  irrigated 
areas,  while  special  treatment  on  sandy  soils,  used  for  growing 
annual  crops,  will  be  required.  Erosion  control  practices  needed 
to  attain  erosion  objectives  are  shown  in  table  125. 


Table  125  - Cumulative  Practices  to  Satisfy 
Erosion  Control  Needs,  Subregion  2 


Practice 

Unit 

1966 

1980 

2000 

2020 

Grade  Stab.  Structures 

No. 

402 

528 

780 

1,174 

Diversions  § Terraces 

Miles 

49 

64 

95 

126 

Ditch  Bank  Seeding 

Miles 

10 

13 

19 

26 

Field  Windbreak 

Miles 

233 

306 

452 

598 

Crop  Residue  Use 

1000  Acs. 

1,239 

1,769 

2,403 

3,182 

Stubble  Mulch 

1000  Acs. 

633 

831 

1,228 

1,626 

Grassed  Waterway 

1000  Acs. 

3 

4 

6 

8 

Stripcropping 

1000  Acs. 

16 

21 

31 

41 

Cons . Cropping  System 

1000  Acs. 

1,488 

1,954 

2,886 

3,821 

Pasture  § Hayland  Planting 

1000  Acs. 

134 

176 

260 

344 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Vegetative  cover*  in  orchards  provides  protection  against  wind  and  water  erosion.  Clear  cul- 
tivation around  tree8  aids  in  rodent  control.  (SCS  W-1907-8) 

These  listed  practices  lessen  the  impact  of  rain  and  reduce 
the  velocity  of  runoff  water  from  cropland.  Structures  are  placed 
to  reduce  the  length  of  field  slope  and  divert  the  water  from  the 
field  at  a nonerosive  velocity.  The  proper  placing  of  practices 
will  also  reduce  wind  erosion. 


Terraces  and  contour  farming  increases  water  penetration , reduces  erosion , and  controls  runoff. 
(SCS  W-3971-2) 
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Flooding 


Flood  protection  will  be  provided  in  conjunction  with  the 
development  of  water  for  irrigation  and  other  uses.  Stream  channels 
will  receive  varying  degrees  of  work.  Table  126  shows  the  projected 
stream  channel  and  diking  measures  that  are  necessary  to  reduce 
local  flooding. 


Table  126  - Cumulative  Cropland  Flood  Prevention  Practices, 

Subregion  2 


Practice 

Unit 

1966 

1980 

2000 

2020 

Stream 

Channel  Imp. 

Mi  les 

180 

251 

349 

462 

Stream 

Channel  Stab. 

Miles 

2 

2 

3 

4 

Dikes  ; 

and  Levees 

Mi  les 

4 

S 

7 

9 

Stream 

Bank  Protection 

Mi  les 

48 

64 

93 

123 

Source 

: Soil  Conservation 

Service , 

C-NPRBS 

Data. 

Program  Costs 

The  cost  of  implementing  conservation  practices  discussed  in 
the  previous  sections  are  given  in  table  127  and  are  based  on  1969 
dollars . 


Table  127  - Cumulative  estimated  Cost  of  Cropland  Conservation  Practices 
Subregion  2 


I tern 

Wat  e r 

Conservation 

l)rai  nage* 

F.ros  i on 
Control 

F 1 ood 
Control 

Total 

( 1 , 

,000  do  1 1 ars ) 

1966-1980 
Private  Funds 
Public  Funds 
Technical  Costi/ 

337,087 
39  ,065 
18,807 

8,780 

30 

1 ,363 

159,680 

19,320 

16,110 

11,260 
14,543 
1 ,079 

516,807 

73,236 

37,359 

Total 

394,959 

10,451 

195,110 

26 , 882 

627.402 

1981-2000 

Private  Funds 
Public  Funds 
Technical  Costi-' 

725,100 

82,317 

40,328 

14,368 
6 22*/ 
2,248 

289,220 

35,000 

29,180 

15,294 
19,473 
1 ,048 

1 ,043,982 
136,412 
72,804 

Total 

846.745 

17,238 

353,400 

35,815 

1 ,253,198 

2001-2020 

Private  Funds 
Public  Funds 
Technical  Costi/ 
Total 

1 ,013,865 
1 12,364 
56,311 
1 ,182,540 

16,100 
585— / 
2,503 
19,188 

367,100 
44  ,440 
37,039 
448,579 

16,987 

21,542 

1,386 

39,915 

1 ,414.052 
178,931 
97,239 
1 .690,222 

\J  Include  public  and  private  costs. 

Included  in  the  Columbia  Basin  Project  public  irrigation  costs  are 
$30  million  by  1980,  another  $200  million  bv  2000,  and  $70  million  between 
2001  and  2020.  These  costs  arc  cxchuded  from  this  table  to  prevent  double 
account ing 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 
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Forest  Land 


Increasing  requirements  for  the  lumber,  plywood,  wood  pulp, 
and  other  forest  products  will  place  greater  demands  on  the  forest 
resources.  This  will  require  increasing  levels  of  watershed 
protection,  reduction  in  present  sediment  levels,  and  increased 
streamflows.  These  land  treatment  requirements,  in  turn,  go 
hand-in-hand  with  the  structural  development  program. 


Watershed  Protection 


Increased  logging,  road  construction,  and  other  forest  land 
developments  will  require  higher  standards  of  protection  on  public 
and  private  forest  lands.  By  the  year  2020,  standards  on  private 
lands  should  be  equivalent  to  those  presently  utilized  on  public 
forest  lands.  Table  128  outlines  the  anticipated  total  cost  of 
such  practices,  accumulated  through  the  year  2020.  These  costs 
are  based  on  the  assumption  that:  (1)  On  the  public  forest  lands, 

controls  through  the  timber  sale  and  construction  contracts  are 
adequate  when  properly  applied,  and  (2)  on  the  private  forest  lands, 
the  minimum  required  by  the  year  2020  will  be  about  equal  to  that 
presently  in  force  on  the  public  lands. 


Table  128  - Projected  Costs  for  Watershed 
Forest  Land,  Subregion 

Protect i on 
2 

Pract i ces 

Total 

Total 

Pract i ccs 

Unit 

Un i ts!/ 

Cos  ti/ 

(1,000  dollars) 

PUBLIC 

FOREST  LAND 

Cogging  Disturbance  Treatment 

Ac . 

284,000 

o 

oc 

lO 

Harvest  Road  Treatment!/ 

Mi . 

11,400 

2,850 

Other  Watershed  Requirements^ 

Ac . 

4,511,000 

102,130 

Total  Cost 

110,660 

PRIVATE 

FOREST  LAND 

Logging  Disturbance  Treatment 

Ac . 

154,000 

2,310 

Harvest  Road  Treatment 

Mi  . 

6,100 

1,220 

Other  Watershed  Requirements 

Ac . 

1,109,000 

39,490 

Total  Cost 

43,020 

TOTAL  ALL  LAND 

Logging  Disturbance  Treatment 

Ac . 

438,000 

7,990 

Harvest  Road  Treatment 

Mi  . 

17,500 

4 ,070 

Other  Watershed  Requirements 

Ac . 

5,620,000 

141  ,620 

Total  Cost 

153,680 

1/  Total  for  55-ycar  period  1965-2020.  Costs  in  1969  dollars. 

2/  Includes  road  maintenance. 

V Includes  watershed  surveys,  plans,  fire  protection,  timber  cultural 


practices,  and  other  indirectly  related  items. 


202 


At  the  rate  shown  on  this  table,  recurrent  watershed 
protection  measures  to  maintain  the  productive  condition  will  cost 
about  $2  million  annually  on  the  public  forest  lands  and  cost 
$780,000  annually  on  the  private. 


Watershed  Rehabilitation 

The  forest  lands  most  in  need  of  rehabilitation  are  areas  in 
the  medium  and  high  sediment  yield  categories  (table  107)  . These 
areas  produce  about  100  acre-feet  of  sediment  per  year.  Treatment 
needs  and  the  amount  that  should  be  accomplished  during  time  periods 
1980,  2000,  and  2020  are  listed  in  table  129. 


Table  129  - Projected  Watershed  Rehabilitation  Programs,  Forest  Land,  Subregion  2 


1980  2000  2020 


Program 

Unit 

Amount 

(.'os  t )/ 

Amount 

Costl/ 

Amount 

Cost_l_/ 

($1 ,000) 

($1 ,000) 

($1,000) 

PUBLIC  LANDS 

Land  Treatment 

Ac . 

63,500 

1,166 

11,800 

1 ,020 

13,300 

1,170 

Stream  Rehabilitation 

Mi  . 

1,030 

17,382 

625 

6,577 

990 

13,112 

Road  Rehabilitation 

Mi  . 

925 

323 

910 

168 

510 

16 

Total  Cost 

18,871 

7,765 

14,298 

PRIVATE  LANDS 

Land  Treatment 

Ac. 

3,000 

45 

4,000 

60 

3,000 

45 

Stream  Rehabilitation 

Mi . 

30 

15 

60 

30 

70 

35 

Road  Rehabilitation 

Mi . 

200 

6 

200 

6 

100 

3 

Total  Cost 

66 

96 

83 

TOTAL  ALL  LANDS 

Land  Treatment 

Ac . 

66,500 

1,211 

15,800 

1 ,080 

16,300 

1 ,215 

Stream  Rehabilitation 

Mi  . 

1 ,060 

17,397 

685 

6,607 

1 ,060 

13,147 

Ro ad  Reh  ab  i 1 i t a t i on 

Mi  . 

1 ,12S 

329 

1,110 

174 

610 

19 

Total  Cost 

18,937 

7,861 

14,381 

\J  In  1969  dollars. 


The  expected  sediment  reduction  accomplished  by  these 
measures  is  19  percent  or  slightly  over  100  acre-feet  per  year, 
primarily  by  treatment  of  lands  now  in  the  medium  yield  category 
(tab  le  130)  . 
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Table  130  - lixpccted  Annual  Sediment  Reduction 
Forest  Land  Rehabilitation,  Subregion  2 


Present . . 
Yields  — 

Acres 

(1,000) 

Total  Sed.  Yield 
Acre-feet/Year 

Acres  2/ 
Treated— 

Sed.  Reduction 
Acre-feet/Vear 

Very  Low 

3,113.1 

97 

_ _ 

Low 

2,225.3 

348 

91,000 

11.4 

Medium 

302.7 

95 

303,000 

85.1 

High 

11.0 

8 

11,000 

6.8 

Very  High 

-- 

-- 

-- 

-- 

Total 

5,652.1 

548 

103.3 

Total  reduction,  percent  19 


\J  Data  from  table  107. 

2/  Data  from  table  129.  Miles  treated  converted  to  acres. 

In  addition  to  the  needs  for  sediment  reduction  on  the 
presently  eroding  forest  lands,  nonrecurrent  work  will  be  required 
on  future  burned-over  areas,  other  natural  disasters,  and  lands 
directly  related  to  planned  water  development  projects.  These 
problems  will  be  treated  as  they  occur.  Therefore,  the  19  percent 
sediment  reduction  is  that  amount  possible,  excluding  new  sources 
from  major  fire  or  other  natural  cause. 


Water  Yield  Improvement 

Water  yield  program  opportunities  are  listed  in  table  131, 
along  with  the  amount  that  should  be  accomplished  during  time 
periods  1980,  2000,  and  2020.  Timber  harvest  on  the  private  forest 
lands  is  modified  principally  to  meet  si livicultural  requirements. 
Therefore,  neither  water  yield  improvement  practices  nor  benefits 
are  estimated  for  the  private  sector,  although  some  benefit 
undoubtedly  does  occur. 


Tab  It*  131  - Projected  Water  Yield  Improvement  Practices, 
Public  Forest  Land,  Subregion  2 


Program"^ 

Unit 

1! 

>80 

Jowl 

2o 

26 

Amount 

Cost  1/ 

Amount 

Cost!' 

Amount 

Cost!/ 

($1  ,000) 

($1  ,nno) 

(SI  ,oom 

(over  Manipulation^ 

Ac. 

10,000 

750 

37,000 

1 ,575 

40,500 

1 .238 

SnowpacV  Management 

Mi  . 

250 

350 

8 

400 

Water  Spreading^/ 

Ac. 

5 ,b00 

126 

12,000 

218 

7,000 

168 

lotal  Cost 

1,126 

: . 143 

1 . 806 

]_/  In  I960  do)  lars . 

2/  Includes  type  conversion  and  riparian  vegetation  management. 

3/  Planned  for  altering  timing  of  runoff  or  ground-water  recharge,  not 


irrigation  or  other  resource  activity. 
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Total  Program  Costs 


I ho  total  estimated  cost  of  forest  watershed  protection  and 
land  treatment  programs  through  the  year  2020  is  summarized  below: 

Costs 

($1,000) 


Watershed  Protection  153,680 

Watershed  Rehabilitation  41,179 

Water  Yield  Improvement  5,075 

Total  199 ,934 


Rangeland 


Measures  and  Practices  for  Watershed  Protection 

Land  treatment  and  management  practices  to  satisfy  needs  for 
rangeland  watershed  protection,  rehabilitation,  and  improvement  are 
presented  in  tables  132,  133,  and  134.  Most  of  these  practices 
which  improve  watershed  conditions  also  have  other  management 
objectives  or  purposes.  A combined  total  of  3.5  million  acres  of 


Required  Rangeland  Measures  and  Practices  lor  Watershed  Protection 
and  other  Management  Purposes,  1966  to  1980,  Subregion  2 


Me  ■ .ires  and  Practices 

irr  Improvement  t,  Soil  Stabilisation 
Revegetation  (grass,  shrubs) 

Brush  control 
Weed  i out  rol 
Pert i li ring 

tontouring.  Pitting,  Purrowing 
beep  Tillage  « 

M ream  /,  Bank  stahi  1 1 .-at  ion 
Waterspreading 


watershed  'riented  land  Management 
I'r-u  t ices 

livestock  ‘ontrol  Pences 
Reducing  excessive  l, razing  Use 
livestock  , 'Lime  Water  Pad  li  ties 
Special  Pi  re  Control 
Road  Stain  1 1 :at i on 
I xi st ing  Hoads 
New  Roads 
stream  Clearance 
Pollution  Abatement 

Water  control  Structures 
finds  i,  Small  Reservoirs 

detent  ions 

Check  hams  (Cully  Plugs) 

Hikes 
Hi  versions 


Units 

Pub  lie  aL/ 

Land  Ownership 
Private 

Total 

Watershed 

1U.  iii. 

Purposes  1/ 

ill  m 

Acres 

61 ,400 

104,200 

165,600 

X 

x 

x 

Acres 

31 .600 

53,700 

85 , 300 

X 

Acres 

42,900 

72,800 

115,700 

X 

x 

Acres 

4 J , SOU 

70,400 

1 J . 900 

, 

Acres 

80 . 100 

1 35 , 900 

216,000 

Acres 

5,000 

8 , 500 

13,500 

X X 

, 

Acres 

6,600 

11  . 100 

17,700 

. 

x 

x 

Acres 

19,900 

3.3,800 

53,700 

- X 

x 

Miles 

1 .800 

3,100 

4,900 

X 

x 

Acres 

240,800 

408,500 

649,300 

X 

x 

x 

Number 

1 . 100 

1 .900 

3,000 

_ 

X 

x 

X 

Acres 

75.600 

1 28 , 300 

203,900 

X 

X 

X 

Miles 

100 

200 

300 

X 

x 

X 

X 

Mi  les 

400 

700 

1,100 

X 

X 

Mi  les 

5 

10 

15 

X 

x 

Mi  les 

10 

15 

X 

Number 

60 

100 

160 

X 

X 

X 

X 

Acre  It. 

200 

300 

son 

x 

X 

X 

X 

Nufflhc r 

60 

100 

160 

X 

x 

X 

X 

Cu.  Yds. 

2 , '.00 

4,200 

6 , 700 

x 

x 

X 

X 

Number 

S20 

530 

850 

. 

X 

( u.  Yds 

6 , 400 

1 

1 ttx 

X 

x 

Lin.  Pt. 

1 ,000 

1 .*00 

2,600 

JJ 

Number 

20 

.30 

SO 

, 

X 

X 

X 

Cu.  Yds. 

22,000 

37 , 300 

59 . 300 

X 

X 

X 

1 I’ra  ItTe-'Ze  ^hcinVr.^r  jo,nt  ,h<*n"f  5 ^ Purposes.  Mtershcd  purposes  of  listed  measures  and 
r ' 1 ,r  n!d'c,lt,tl  ,n  ,!”  four  columns  as  follow...  ( ol . 1 Drainage.  Col  2-Water  Conservation 
' “ A - I ros  i on  f,  Watrr  duality  Control;  Col.  4-llood  f,  Debris  Control 

2/  In*  1'idc-  (ed«  ri I , Star-  County,  and  Municipal  Ownership. 

S""r'  " fnll-  f*d  from  land  management  agencies  specifically  for  the  (-NT  Study. 
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1 able  I 53  Hi  qul  red  K 

inge 1 and 

Measures  and 

F'ract  ic«  • in 

Watershed 

Protect  ion 

and  other  M 

in  igemciit 

Purposes,  1981  to  2000, 

Suit  region 

2 

Mea  . i • - , i r , ■ . 

Un  ts 

band  Ownersh 

*E 

Watershed 

Purposes  1. 

Public  l 

Private 

total 

ill 

ill 

ILL 

i il 

1 over  Improvement  \ Soil  stabilization 

Beveget at  ton  (grass,  shrubs) 

Ac  res 

298 ,900 

507,500 

806 , 200 

X 

X 

X 

Brush  Control 

Acres 

100,900 

, . . 

272.I0U 

X 

X 

X 

Weed  Control 

Acres 

IhS  ,900 

281 . 500 

44 '.100 

X 

X 

X 

Fertilizing 

Acres 

49  ,M)0 

84,200 

133,800 

X 

X 

contouring,  lotting,  Furrowing 

Acres 

45,100 

76 . i 00 

121,600 

X 

X 

X 

Deep  tillage 

Acres 

S .000 

8 ,500 

15,500 

X 

X 

X 

Stream  t,  Bank  stabilization 

Ac  res 

I 1 . 500 

19,300 

30,600 

X 

X 

Waterspreading 

Acres 

20,000 

35,900 

53,900 

X 

Watershed  Oriented  band  Management 

Prac t ices 

livestock  control  fences 

Mi  lew 

4 , 700 

8,000 

1 2 , 700 

X 

X 

deducing  Ixccssjve  '.razing  Use 

Ac  res 

1 54 , 200 

227,800 

362,000 

X 

X 

X 

livestock  *i  (..une  Water  Facilities 

Numbe r 

2 . 300 

3,900 

6 , 200 

X 

X 

X 

Spec i a l 1 i re  ( out  rol 

Ac  res 

126,000 

213,900 

339,900 

X 

X 

X 

Hoad  Stabilization 

1 xi sting  Kouds 

Mi  les 

200 

300 

500 

x 

X 

X 

X 

Sew  Koad.s 

Mi  les 

200 

400 

600 

X 

X 

X 

X 

stream  Clearance 

Mi  les 

10 

IS 

25 

x 

X 

X 

Pollution  Abatement 

Mi  les 

75 

100 

175 

* 

Water  Control  Structures 

I’onds  li  Small  kcservmrs 

Number 

100 

150 

250 

X 

X 

X 

X 

Acre  It 

400 

700 

1,100 

X 

X 

X 

X 

be tent  ions 

Number 

loo 

175 

275 

X 

X 

X 

X 

l.u.  Yds 

10,000 

17,000 

27,000 

X 

X 

X 

X 

Check  Dams  (bully  I'lugs) 

Number 

500 

800 

1 . 300 

X 

X 

<u.  Yds 

29,000 

49.20D 

78,200 

X 

X 

Dikes 

bin.lt. 

2,000 

3.400 

5,400 

X 

X 

Diversions 

Number 

20 

40 

60 

x 

X 

X 

X 

c.u.  Yds 

1 5,000 

22,000 

35,000 

x 

X 

X 

X 

1/  Most  measures  and  practices  Have  Joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
practices  are  indicated  in  the  four  columns  as  follows:  Col.  1-Drainage;  Col.  2-Water  Conservation. 

Col.  3-lirosion  t,  Water  Quality  Control;  Col.  4-Mood  & Debris  Control. 

2/  Includes  Federal,  State,  County,  and  bocal  Ownership. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Study. 


cover  improvement  and  soil  stabilization  practices  are  required 
between  1966  and  2020.  A combination  of  practices  will  be  needed 
on  some  of  the  same  areas,  and  some  practices  will  be  recurrent. 
About  1.2  million  acres  will  need  revegetation  work,  including  an 
estimated  reseeding  of  61,000  acres.  About  45  percent  of  these 
efforts  will  be  for  watershed  purposes  and  55  percent  for  range 
forage  production.  Some  525,000  acres  will  require  brush 
eradication  and  replacement  of  more  useful,  protective,  and 
erosion  resistant  vegetation;  weed  control  practices  should  be 
applied  on  an  estimated  717,000  acres;  and  1,300  miles  of  banks 
along  streams  or  reservoirs  should  be  stabilized  by  revegetation 
and  other  structural  measures. 

More  watershed  and  soil  surveys  must  be  made  for  compre- 
hensive watershed  management.  An  estimated  1.4  million  acres  of 
rangeland  now  have  soil  surveys,  and  an  additional  2.7  million 
acres  should  be  mapped  by  2020.  To  update  previous  work  and  to 
measure  management  results,  more  intensive  surveys  will  be  required 
on  approximately  1.6  million  acres.  By  2020,  watershed  plans 
should  cover  about  2.4  million  acres  of  rangeland  in  this 
subregion . 
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•able  1.14  Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
and  other  Management  Purposes.  2001  to  2020,  Subregion  2 


Measures  1,  Practices 

Units 

Land  Ownership 

Watershed 

Purpos 

7VU~ 

Publ  ic£/ 

Private 

Total 

11 L 

ill 

ill 

111 

' uvei  Improvement  I,  Soil  stabilization 

He vegetation  (grass,  shrubs) 

A<  res 

93,500 

158,600 

252,100 

t. 

X 

X 

Brush  control 

Acres 

62,100 

105,500 

167,600 

X 

X 

X 

Weed  lontrol 

Acres 

so, you 

96,600 

153,500 

X 

X 

X 

Pert  1 1 1 z mg 

Acres 

60,500 

102,700 

163,200 

X 

X 

Contouring,  Pitting,  furrowing 

Acres 

100 

200 

300 

X 

x 

X 

beep  Tillage 

Ac  res 

5 .000 

8.S00 

13,500 

X 

X 

X 

Stream  t,  Bank  Stabilization 

Acres 

1 .300 

2,100 

3,400 

X 

X 

Waterspreading 

Acres 

20,000 

33,900 

53,900 

X 

• 

Watershed  Oriented  Land  Management 
aCt ices 

Livestock  t.ontrol  fences 

Mi  les 

3,600 

6 , 200 

9 .800 

X 

X 

Reducing  excessive  Grazing  Use 

Acres 

220,600 

374,300 

594,900 

X 

X 

X 

livestock  i,  (lame  Water  facilities 

Numbe  r 

2,600 

4,500 

7,100 

X 

X 

X 

special  lire  Control 

Acres 

108,700 

184,500 

293,200 

X 

X 

X 

Hoad  Stabi 1 i zat ion 

l.xisting  Hoads 

Mi  les 

300 

SOO 

800 

X 

X 

X 

X 

Pollution  \hatemcnt 

Miles 

20 

30 

50 

X 

Water  Control  Structures 

Ponds  (i  small  Reservoirs 

Number 

100 

200 

300 

X 

X 

A 

X 

Ac  re  1 1 . 

40(1 

700 

1,100 

k 

X 

X 

X 

Detent  ions 

Number 

100 

175 

275 

X 

X 

X 

X 

l!u.  Yds. 

10,000 

17,000 

27,000 

X 

x 

X 

X 

(heck  Dams  (Gully  Plugs) 

Number 

600 

1 ,000 

1 ,600 

X 

X 

X 

X 

Cu.  Yds. 

39,000 

66 , 200 

105,200 

X 

X 

X 

X 

Dikes 

Lin.  ft. 

2,00(1 

3.40(1 

5 , 400 

X 

X 

Di  vers  ions 

Number 

75 

100 

175 

X 

X 

X 

X 

Cu . Yds. 

17,000 

28,800 

45,800 

X 

* 

* 

X 

I Most  measures  nnJ  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
practices  are  indicated  in  the  lour  columns  as  follows:  Col.  1-Dralnagc:  Col.  2-Water  Conservation. 

Col.  .V!  rosion  fi  hater  "ualltv  Control:  Col.  4-Tlood  f.  Debris  Control, 
includes  federal,  ''tat  . County,  and  Municipal  Ownership. 

Source  Mata  collected  from  land  management  agencies  specifically  for  the  C-NP  Study. 


Between  1966  and  2020,  livestock  use  should  be  adjusted  or 
restricted  on  some  1.6  million  acres  to  prevent  further  damage  to 
the  watershed,  rehabilitate  deteriorated  areas,  or  to  allow  an 
increased  uti lization  by  big  game . Improved  livestock  distribution 
and  control  will  require  construction  of  about  27,400  miles  of 
livestock  fence  and  development  of  16,300  livestock  and  game  water 
facilities . 

More  fire  protection  is  necessary  and  some  fire  protection 
agencies  need  additional  financial  resources  to  permit  early 
suppression  action  while  fires  are  still  small.  Special  fire 
prevention  efforts  will  be  required  on  about  837,000  acres, 
including  extra  fire  patrol,  fire  breaks,  and  the  development  of 
facilities  for  fire  control  water  supply. 

On  about  1,650  miles  of  existing  roads  and  1,700  miles  of 
new  roads,  stabilization  practices  are  necessary  to  minimize 
erosion  and  sedimentation  and  prevent  excessive  runoff.  Stream 
clearance  is  needed  along  some  40  miles  of  waterways,  including 
removal  of  debris,  vegetation,  and  gravel  bars  from  water  courses 
to  allow  natural  streamflow;  and  pollution  abatement  measures  will 
be  required  along  about  240  miles  of  rangeland  streams.  (Much  of 
this  will  be  recurrent  attention  to  previously  treated  areas.) 
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On  this  Methow  Valley  range , vegetative  cover  to  the  left  of  the  fence  has  been  depleted  by 
overgrazing.  To  the  right , proper  management  has  resulted  in  good  vegetative  cover  for 
watershed  protection  and  forage  for  livestock  and  big  game.  (SCS  W-3856-6 ) 


Required  water  control  structures  between  1966  and  2020 
include  about  700  ponds  and  small  reservoirs  with  a total  storage 
capacity  of  some  2,700  acre-feet,  700  detention  dams,  about 
3,700  small  check  dams,  3 miles  of  dikes,  and  285  diversion  dams 
to  allow  water  spreading  in  additional  areas. 


Erosion  and  Sediment  Yield  Improvement 


Rangeland  areas  most  in  need  of  rehabilitation  in  terms  of 
sediment  reduction  are  in  the  "High,"  "Medium,"  and  "Low"  sediment 
yield  categories  (shown  on  table  111)  which  account  for  only 
18  percent  of  the  total  range  acreage  but  contribute  about 
359  acre-feet  annually  or  51  percent  of  the  total  sediment  load. 
The  measures  shown  on  tables  132,  133,  and  134  for  erosion  and 
water  quality  control  should  be  concentrated  on  these  areas. 
Reduction  or  redistribution  of  grazing  use  on  some  areas  and 
improved  vegetative  cover  should  result  in  a reduction  of 
approximately  34  percent  of  the  annual  sediment  yield  from 
709  acre-feet  in  1966  to  468  acre-feet  in  2020.  (table  135) 


208 


2 


Table  135  - Annual  Sediment  Yield  Projections  from  Rangeland, 

Subregion  2 


Sediment  Yield 
Categories.!/ 

1966 

1980 

2000 

2020 

Rangeland  Acreage 
(1,000  acres) 

Very  Low 
Low 

Medium 

High 

Very  High 

3,734.0 

402.5 

428.2 

19.2 

3,591.9 

439.4 

317.6 

14.1 

3,652.3 

532.7 

168.0 

7.0 

3,880.4 

401.6 

18.0 

Total 

4,583.9 

4,363.0 

4,360.0 

4,300.0 

Percent  Change 
from  1966 

.0 

-4.8 

-4.9 

-6.2 

Annual  Sediment  Yield 
(acre-feet) 

Very  Low 
Low 

Medium 

High 

Very  High 

350 

95 

234 

30 

337 

103 

173 

22 

342 

125 

92 

11 

364 

94 

10 

Total 

709 

635 

570 

468 

Percent  Change 
from  1966 

0 

-10 

-20 

-34 

\J  Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet  respectively. 


Improved  Range  Condition  and  Capacity 


Estimated  future  range  improvement,  shown  on  table  136,  will 
result  in  part  from  accomplishment  of  required  measures  and  practices 
listed  in  tables  132,  133,  and  134,  and  in  part  from  other  management 
practices  to  imnrovc  forage  production.  In  1966  only  25  percent  of 
the  total  rangeland  was  in  good  condition.  With  scheduled  improve- 
ments, good  condition  range  will  be  increased  to  79  percent  by  2020, 
or  from  1.2  million  acres  to  3.4  million  acres.  Poor  condition 
range,  which  in  1966  accounted  for  41  percent  of  the  total,  will  be 
decreased  to  9 percent  by  2020  (from  1.9  million  acres  to 
363,000  acres).  Major  rehabilitation  efforts  will  be  directed  to 
poor  condition  rangeland. 
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I .'i  hie  I Hi  1st  < mured  Pol  cut  i .1 J It.viyr  1 and  Iwpr 


■nwiit  , Suh region  2 


ft  1 • ■ ' 

I960 

19  HO 

2000 

H '1. 

uiul  lond  i t i on 

A,  res 

AIIM's 

Av  re  • 

AIIM's 

Av  1 es 

AIIM's 

Av  res 

Al  IM  • 

i 1 .uonj 

( 1 ,imn| 

( 1 .Ollll) 

1 1 .0011) 

( l .oooT 

l 1 .000) 

71 .000) 

( 1 .000, 

».r.r»s  1 :in»l 
1 .00*1 

099  .(• 

194.  < 

8U|  . 7 

: vi . i 

1 . It  2 . H 

<09 . 1 

1 .4)0.7 

<9 1 8 

1 .i  l r 

1 ,028.0 

1 J.  5 

K $9 . 4 

99.9 

6 35 . 2 

75  6 

<32.9 

<9.0 

Poor 

1,179.9 

84.  $ 

90  | . 3 

68.7 

V)«.  8 

28 . 5 

215. 2 

J5 .4 

Seeded  Kange 

117.5 

59.  1 

269 . 2 

89 . 7 

1 ,035.8 

345.3 

1 ,258  1 

419.4 

lot  U 1 

3.02 r-  4 

440. 2 

2,951.6 

497.7 

3,182.6 

7r.«,5 

j.iib.'.i 

866  2 

Sagebrush 

f.ood 

509 . 4 

51.6 

379.0 

63.2 

56 1 . 7 

93.6 

656.1 

109.4 

Fai  r 

443.9 

54.1 

366 . 2 

28.2 

207.1 

16.0 

112.2 

8.6 

Poor 

591.8 

25.7 

483.  1 

19.3 

205.6 

8.2 

1 14.6 

4.6 

Total 

1,545.1 

109.4 

1 .228.3 

110.7 

974 . 4 

117.8 

882.9 

125.6 

Other  Brush 

flood 

49.1 

12.3 

S6.8 

14.2 

73.2 

18.3 

91.3 

22.8 

Fair 

70.4 

7.0 

65.9 

6.6 

77.5 

7.7 

75.4 

7.5 

Poor 

93.9 

4.  1 

80.4 

3.5 

52.3 

2.3 

33.5 

1.5 

Total 

215.4 

23.4 

203.1 

24.3 

203.0 

TO 

'566.: 

31.8 

Total 

(iooill/ 

1,175.4 

297.3 

1 ,566.7 

406 . 5 

2,783.5 

766 . 3 

3,416.2 

943.4 

Fair 

1,542.9 

163.6 

1 ,271.5 

134.7 

919.8 

99.3 

S20.5 

55.7 

Poor 

1,865.6 

112.1 

1,524.8 

91.5 

656.7 

39.0 

363.3 

21.5 

brand  Total 

4.585.9 

573.0 

4,36.5.0 

632.7 

4,560. 0 

904.6 

4 , 300 . 0 

1 ,020.6 

Average  AC/AUM 

8. 

0 

6. 

9 

4 . 

8 

4.2 

Percent  increase 

from  I960 

.0 

.0 

-4.8 

♦10.4 

-4.9 

♦57.9 

-6.2 

♦78.1 

1/  Includes  seeded  range. 

Source:  Fable  J 24  - "Present  Status"  rangeland  narrative.  Istimatcs  for  this  study  are  based 


on  representative  on-site  surveys  for  production  guides  with  consideration  to  the 
capability  of  the  range  for  improvement  with  proper  management  and  utilization. 


With  an  improved  condition  and  6 percent  decline  in  total 
rangeland  acreage  by  2020,  the  1966  capacity  of  573,000  AUMs  is 
expected  to  increase  to  1.0  million  AUMs  in  2020,  an  increase  of 
78  percent.  Even  with  this  significant  improvement,  range  forage 
production  will  meet  only  about  5.7  percent  of  the  anticipated 
demand  for  livestock  production  in  Subregion  2 by  2020  compared  to 
9.4  percent  in  1966. 


Estimated  Program  Investment  Costs 

Investment  cost  estimates  (based  on  1969  dollars)  are  given 
in  table  137  for  all  future  measures  and  practices  shown  on 
tables  132,  133,  and  134.  Cover  improvement  and  soil  stabilization 
programs  will  require  $41  million  between  1966  and  2020,  or 
78  percent  of  the  total  rangeland  watershed  costs  of  $52.4  million. 
Watershed  oriented  land  management  costs  require  $10.6  million  or 
20  percent  of  total  program  costs,  and  water  control  structures 
require  $800,000  or  2 percent  of  the  total  costs. 

Based  on  the  present  ratio  of  land  ownership,  an  estimated 
$33.1  million  will  be  needed  for  privately  owned  rangeland 
(63  percent  of  total  costs).  The  public  range  will  require 
$19.3  million  or  37  percent  of  all  needs. 
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lab  lo  137  - list  limited  (lost  of  Required  Measures  und  Practices 
for  Watershed  Protection  and  Rehabilitation  of  Rangeland 
by  Major  Types  of  Watershed  Programs,  Subregion  2 1/ 


Major  Types  of 

1966 

1980 

5000 

Watershed  Programs 

to  1980 

to  2000 

to  2020 

Total 

(TlOOO) 

($1000) 

($1000) 

($1000) 

Public 


Cover  Improvement  and 

5,567.2 

7,885.1 

1,632.2 

15,084.5 

Soil  Stabilization 
Watershed  Oriented  Land 

869.1 

1 ,661.8 

1,376.6 

3,907.5 

Management  Practices 
Water  Control  Structures 

61.6 

115.3 

119.5 

296.4 

Total 

6,497.9 

9,662.2 

3,128.3 

19,288.4 

Private 

Cover  Improvement  and 

9,381.6 

13,771.1 

2,702.7 

25,855.4 

Soi 1 Stabi 1 i zat ion 
Watershed  Oriented  Land 

1 ,507.2 

2,826.6 

2,367.3 

6,701 . 1 

Management  Practices 
Water  Control  Structures 

102.6 

178.3 

229.5 

510.4 

Total 

10,991 .4 

16,776.0 

5,299.5 

33,066.9 

Total 

Cover  Improvement  and 

14,948.8 

21,656.2 

4,334.9 

40,939.9 

Soil  Stabilization 
Watershed  Oriented  Land 

2,376.3 

4,488.4 

3,743.9 

10,608.6 

Management  Practices 
Water  Control  Structures 

164.2 

293.6 

349.0 

806.8 

Tot  a 1 

17,489.3 

26,438.2 

8,427.8 

52,355.3 

1/  Based  on  measures  and 

practices  shown 

on  tables  132, 

133,  and 

134  with 

constant  1969  dollars. 


Other  Land 

Joint  planning  by  all  levels  of  government  and  private 
interests  must  be  accomplished  to  meet  watershed  needs  in  this 
period  of  expanding  subregional  development.  Planning  should 
provide  for  flood  protection,  drainage,  water  needs,  recreation, 
fish  and  wildlife,  and  esthetic  values.  Urban  needs  and  planning 
must  be  closely  coordinated  with  developments  in  the  agricultural 
industry,  particularly  those  on  lands  adjoining  urban  and 
suburban  areas . 

The  59  watersheds  with  water  supply  problems  for  municipal, 
industrial,  and  rural  domestic  uses  need  more  intensive  study  to 
determine  the  extent  of  the  problem  and  feasible  solutions. 
Adequate  sewage  treatment  is  lacking  in  a number  of  these  areas. 
Future  investigations  should  include  a determination  of  possible 
sources  of  water  to  meet  requirements  for  these  communities. 

Channel  work,  flood  water  retention  structures,  or  a 
combination  of  the  two  will  be  required  to  reduce  flood  damage  on 


Erosion  along  major  highways  is  controlled  by  a good  vegetative  cover.  (SCS  RO-678-8) 


the  3,600  acres  of  urban  land  that  are  subject  to  frequent  flooding. 
In  addition,  flood  plain  zoning  is  needed  to  keep  this  problem 
from  growing. 

Intensive  soil  surveys  and  interpretations  are  needed  in 
areas  of  future  urban  expansion  to  assist  in  planning.  Soil  inter- 
pretations should  include  considerations  on  drainage,  flooding, 
and  sliding,  as  well  as  soil  suitability  for  foundations  and 
septic  drain  fields.  Soil  areas  not  suited  to  urban  development 
should  be  zoned  until  the  problem  is  solved. 

Orderly  disposal  of  surface  water,  both  from  the  area  and 
waterways  through  the  area,  is  an  essential  part  of  urban  growth. 
Development  plans  include  adequate  facilities  for  disposal  of  this 
water. 


Erosion  from  adjacent  land  and  construction  sites  is  a 
continuing  and  increasing  problem  in  urban  and  industrial  areas. 
Measures  to  control  this  problem  will  include  land  treatment  on 
adjacent  lands,  more  adequate  floodways,  debris  basins,  and  strict 
controls  on  construction  sites  to  prevent  sediments  and  debris 
from  leaving  the  site. 
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An  estimated  72,300  acres  of  dune  stabilization  work  should 
be  accomplished  between  1966  and  2020.  This  includes  planting  or 
seeding  of  some  areas  to  reestablish  vegetative  cover  and  other 
structural  or  vegetative  measures  to  prevent  expansion  of  active 
dunes . 


Most  measures  and  practices  required  to  satisfy  needs  for 
other  land  have  been  included  and  costed  in  other  sections  of  this 
appendix  and  in  Appendices  VII,  Flood  Control;  IX,  Irrigation; 

XI,  Municipal  and  Industrial  Water  Supply;  and  XII,  Water  Quality 
and  Pollution  Control. 
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PRECEDING  PASEi^LANK-HOT  FILMED 


SUBREGION  3 
YAKIMA 


PRESENT  STATUS 

The  Yakima  Subregion  has  a total  area  of  nearly  3.9  million 
acres  (2  percent  of  the  Columbia-North  Pacific  Region) . This 
includes  more  than  3.8  million  acres  of  land  and  29,000  acres  of 
large  water  areas.  About  62  percent  of  the  land  in  the  subregion 
is  publicly  owned  and  38  percent  is  private.  Generalized  cover  and 
land  use  for  the  subregion  is  shown  on  figure  19a  and  table  138. 

Precipitation  varies  considerably  within  the  subregion  from 
7 to  10  inches  near  Ellensburg  and  along  the  Yakima  River,  up  to 
140  inches  in  the  Cascades.  The  months  of  July  and  August  are  very 
dry  in  most  areas.  Periods  of  4 to  6 weeks  without  measurable 
rainfall  are  common.  Snowfall  constitutes  most  of  the  precipitation 
in  higher  elevations,  but  is  uncommon  at  lower  elevations.  Most  of 
the  precipitation  occurs  in  winter.  Practically  all  of  the  subregion 
is  subjected  to  intense  summer  convection  storms.  Runoff  originating 
in  the  subregion  amounts  to  2.3  million  acre-feet  annually, 

92  percent  of  which  comes  from  the  forest  areas  (figure  19) . 

The  estimated  sediment  yield  from  all  lands  in  the  subregion 
is  522  acre-feet  annually  (table  138  and  figure  20) . 


Table  138  - Generalized  Sediment  Yield  by  Cover  and  Land  Use, 

Subregion  3 


Cover  and 
Land  Use 

Acres 

Percent 

Sediment  Yield 

Percent 

(1,000) 

(Ac-Ft . /Year) 

Cropland 

686.3 

18 

141 

27 

Forest  Land 

1,508.9 

39 

202 

39 

Rangeland 

1,534.8 

40 

158 

30 

Other  Land 

121.4 

3 

21 

4 

Total 

3,851.4 

100 

522 

100 

Source:  Derived  from  figures 

Minerals . 

19a  and  20 

and  Appendix  IV, 

Land  and 
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CANADA 


Explanation 

▲ 3960  STREAM  GAGE  RECORDING 

Notes 

I MEAN  ANNUAL  RUNOFF ISOPLETHS  FOR  NATURAL 

flow  conditions  were  oerivfd  using  observ 

STREAM  FLOWS.  CLIMATOLOGICAL  DATA,  DEPLETIONS, 
AND  PHYSIOGRAPHIC  FEATURES  OF  THE  BASIN  FOR  THE 
PERIOD  '931-1960 

(2  1 STREAM  GAGING  STATIONS  SHOWN  ARE  SELECTED 
STATIONS  ANOARE  NOT  THE  ONLY  STATIONS  USED  IN 
PREPARING  THE  RUNOFF  MAP 


COLUMBIA- NORTH  PACIFIC 
COMPREHENSIVE  FRAMEWORK  STUDY 

MEAN  ANNUAL  RUNOFF 
IN  INCHES 

YAKIMA  SUBREGION  3 

1968 


FIGURE  19 


COLUMBIA- NORTH  PACIFIC 
COMPREHENSIVE  FRAMEWORK  STUDY 

GENERALIZED 
SEDIMENT  YIELD 

YAKIMA  SUBREGION  3 

1%S 


FIGURE  20 
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Cropland 

The  subregion  has  more  than  6,800  farm  units  with  a total 
of  686,000  acres  of  cropland  (an  average  of  100  acres  per  farm). 
More  than  71  percent  of  the  cropland  is  irrigated  and  constitutes 
the  most  productive  lands  in  the  Kittitas  and  lower  Yakima  Valleys. 

This  area  is  nationally  famous  as  an  exporter  of  apples  and 
other  agricultural  products.  The  livestock  industry  is  supported 
by  a large  acreage  of  irrigated  pasture,  alfalfa,  and  silage  com. 

A surplus  of  livestock  and  livestock  products  are  produced  in  this 
subregion.  The  Yakima  Valley  has  the  principal  feedlots,  and  the 
Kittitas  Valley  is  one  of  the  major  beef  producing  areas  of  the 
state.  Metropolitan  areas  along  Puget  Sound  are  supplied  by  a 
large  volume  of  cattle  and  lambs  from  this  area  and  surplus  fluid 
milk  from  the  Kittitas  Valley. 

Because  of  low  precipitation,  little  nonirrigated  cropland 
is  in  hay  and  pasture  (table  139) . However,  dryland  production  of 
winter  wheat  is  important  to  the  subregion's  economy.  The  lower 
part  of  the  Yakima  Valley  has  apricot  orchards  located  mostly  on 
high  terraces.  Grapes  and  other  high  value  cash  crops  are  grown 
in  the  more  temperate  lower  valley.  Hops  is  the  most  valuable 
cash  crop.  Commercial  vegetables  grown  include  asparagus,  sweet 
com,  green  peas,  tomatoes,  potatoes,  onions,  beans,  rutabagas, 
turnips,  carrots,  lettuce,  cantaloupes,  and  watermelons.  Sugar 
beet  and  mint  crops  are  other  important  crops  in  the  lower  valley. 


Table  139  - Types  of  Crops,  Subregion  3,  1966 


Item 

Hay  8 
Pasture 

Small 

Grain 

Row 

Crops 

Frui  t 
Orchards 

Specialty 

Total 

(1,000  acres) 

Dry  Cropland 

.3 

196.0 

_ 

_ 

- 

196.3 

Irrigated  Cropland 

116.0 

59.2 

91.8 

146.3 

76.7 

490.0 

Total  Cropland 

116.3 

255.2 

91.8 

146.3 

76.7 

686.3  i 

Source:  Appendix  IV,  Land 

and  Mineral  Resources. 

J 

Water  Conservation 

Water  is  the 

major  limiting 

factor 

to  crop  production 

in  the 

subregion.  Irrigation  is  necessary  to  produce  most  crops,  except 
dryland  grains,  and  is  essential  to  produce  all  crops  where  the 
precipitation  is  less  than  7 or  8 inches.  Thus,  irrigation  is  the 
major  use  of  water  resources  and  most  available  sources  have 
already  been  preempted  for  this  purpose. 
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Industrial  growth  of  the  area  is  adding  to  the  competition 
for  the  water  resources.  As  population  increases,  there  will  be  a 
greater  demand  for  water  for  recreation,  municipal  and  industrial 
use,  and  pollution  abatement,  as  well  as  for  agriculture.  Thus, 
water  yield,  quality,  and  seasonal  availability  of  water  are  of 
prime  importance  in  the  area. 


Such  land  treatment  measures  as  stubble  mulching,  strip- 
cropping, contour  tillage,  and  subsoiling,  when  applied  on  dryland, 
will  result  in  conservation  of  water  (table  140).  Many  of  these 
measures  have  been  adopted  by  farmers  as  standard  farming  practices. 


Table  140  - Water  Conservation  Practices  Applied  on  Cropland, 

Subregion  3,  1966 


Practice 

Units 

Total 

Water  Control  Facilities 

No. 

7,879 

Irrigation  Water  Conveyance 
Facilities 

Miles 

5,936 

Water  Storage  Facilities 

No. 

112 

Irrigation  System,  Surface, 
and  Subsurface 

No. 

3,900 

Irrigation  System,  Sprinkler 

No. 

1,800 

Land  Shaping 

1,000  Acres 

156 

Irrigation  Water  Management 

1,000  Acres 

176 

Source:  Soil  Conservation  Service  Data. 


Many  uses  of  water  complement  each  other.  For  example,  the 
impoundment  of  small  bodies  of  water  for  livestock  may  serve  other 
purposes  such  as:  recreation,  fishing,  wildlife  development,  fire 

control,  improved  ground-water  supply,  and  storage  to  reduce 
flooding,  erosion,  and  sedimentation. 


The  major  irrigated  areas  are  the  Kittitas  Valley  around 
Cle  Elum  and  Ellensburg  and  the  upper  and  lower  Yakima  Valley 
(table  141).  Surface  water  presently  provides  96  percent  of  the 
irrigation  needs  for  the  subregion.  There  is  frequently  a 
shortage  of  water  on  the  smaller  tributaries  to  the  Yakima  River. 
Transmission  losses  and  over-irrigation  aggravate  water  shortages, 
drainage,  erosion,  and  alkali  salt  accumulation  problems.  Because 
most  of  the  streamflow  is  derived  from  snowmelt,  streams  have  more 
than  ample  flow  early  in  the  season,  but  decrease  during  the 
growing  season. 
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Table  141  - Water  Availability  and  Irrigation  Methods  for  Cropland 

Subregion  3,  1966 


Item 

Acres 

Percent 

(1,000) 

Water  Source 

Streamf low 

261.6 

53 

Ground  Water 

17.4 

4 

Reservoir  Storage 

211.0 

43 

Total 

490.0 

100 

Area  with  adequate  supply 

387.0 

79 

Area  with  inadequate  supply 

103.0 

21 

Method  of  Application 

Sprinkler 

100.0 

20 

Flooding 

390.0 

80 

Source:  Soil  Conservation  Service, 

C-NPRBS  Data. 

The  method  and  efficiency  of  applying  irrigation  water  vary 
throughout  the  subregion,  ranging  from  the  efficient  pipeline  and 
sprinkler  system  to  a single  farm  diversion  from  a creek  or  river 
using  uncontrolled  flooding.  The  Kittitas  Valley  has  46  irrigation 
organizations,  while  the  Yakima  Valley  has  116  irrigation  organiza- 
tions. Irrigation  districts  supply  water  to  about  434,000  acres  of 
the  Yakima  Subregion. 

The  Census  of  Agriculture  1959,  Volume  III,  reports  494,305 
acre-feet  of  water  entered  the  irrigation  distribution  system  above 
Umtanum;  of  this,  the  system  lost  13  percent  (65,629  acre-feetl 
There  is  an  additional  7 percent  loss  from  the  water  entering  the 
irrigation  conveyance  system  between  Union  Gap  and  Umtanum. 

Judging  from  the  return  flow  to  the  Yakima  River,  it  is  assumed 
that  many  of  the  smaller  distribution  systems  have  a much  higher 
transmission  loss  than  these  quoted  from  the  Agricultural  Census. 


Drainage 

Many  drainage  problems  have  resulted  from  installing  irriga- 
tion systems  and  not  providing  suitable  drainage  to  dispose  of 
surplus  water.  In  addition  to  soil  wetness  and  ponding,  this  has 
contributed  to  alkali  and  salt  accumulation.  Proper  irrigation  is 
normally  needed  to  prevent  further  accumulations  of  alkali  and  salt, 
and  excessive  irrigation  may  be  used  to  wash  out  some  of  the 
accumulated  alkali  and  reduce  salt  concentration.  Many  soil  areas 
in  this  subregion  have  lime-cemented  hardpans  at  moderate  to  shallow 
depths.  Surplus  irrigation  water  running  laterally  above  such  a pan 
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becomes  saturated  with  salts;  and,  on  reaching  low  lying  areas, 
evaporates  and  deposits  salt  on  the  surface.  Suitable  drainage 
must  intercept  this  ground  water  as  well  as  dispose  of  ponded  or 
wet  areas  in  lower  lying  places.  Thus,  drainage  has  two  purposes: 
to  remove  free  water  from  the  soil  profile,  and  to  keep  salt 
accumulations  below  the  toxic  level  of  crops.  The  soils  are  so 
variable  that  each  wet  area  needs  investigation  to  determine  the 
source  of  water  and  the  best  drainage  procedure. 

There  are  113,000  acres  of  cropland  which  are  too  wet  for 
optimum  crop  production  without  drainage  practices,  as  shown  in 
table  142.  More  than  65  percent  of  this  acreage,  or  73,200  acres, 
has  received  some  degree  of  drainage  to  dispose  of  excess  water. 


Table  142  - Cropland  Areas  with  a Wetness  Problem, 
Subregion  3,  1966 


Capabi lity 

Class  Area 


(1,000  acres) 

II 

41.9 

III 

41.9 

IV 

29.7 

Total 

113.5 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Table  143  shows  some  drainage  practices  which  have  been 
applied  to  cropland.  Installed  drainage  systems  must  be  maintained 
to  lengthen  the  growing  season  and  allow  a greater  diversification 
of  crops . 


Table  143  - Drainage  Practices  Applied  to  Cropland, 
Subregion  3,  1966 


Practices 

Units 

Total 

Conduits  and  Ditches 

Mi  les 

1,690 

Structures 

No. 

858 

Source:  Soil  Conservation  Service  Data. 
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Erosion  and  Sedimentation 

Soil  surveys  show  more  than  497,000  acres  of  soils  have  a 
major  erosion  potential  (table  144).  About  11,000  acres  of  cropland 
in  the  Yakima  Subregion  are  presently  subject  to  severe  water 
erosion . 


Table  144  - Cropland  Areas  with  an  Erosion  Potential,  by 
Capability  Class,  Subregion  3,  1966 


Capability 

Class  Total 

(1,000  acres) 

II 
III 
IV 

Total 

Source : Soil  Conservation  Service,  C-NPRBS  Data. 


Sedimentation  resulting  from  water  erosion,  although  one  of 
the  most  serious  problems  on  cropland,  can  be  successfully  controlled 
by  applying  land  treatment  measures  and  improving  vegetative  cover. 
Erosion  control  measures  have  been  extensively  used  (table  145). 

Many  of  the  listed  practices  have  to  be  maintained  or  repeated  year 
after  year  in  suitable  combination  to  be  effective. 


97 

187 

213 

497 


Table  145  - Erosion  Control  Practices  Applied  on  Cropland, 

Subregion  3,  1966 


Practice 

Units 

Total 

Grade  Stabilization  Structures 

No. 

9 

Diversions  and  Terraces 

Miles 

10 

Ditch-Bank  Seeding 

Mi  les 

37 

Field  Windbreak 

Mi  les 

17 

Crop  Residue  Use 

1,000  Ac. 

209 

Stubble  Mulch 

1 ,000  Ac. 

83 

Grassed  Waterway 

1,000  Ac. 

1 

Stripcropping 

1,000  Ac. 

3 

Conservation  Cropping  System 

1,000  Ac. 

250 

Pasture  and  Hayland  Planting 

1,000  Ac. 

63 

Source:  Soil  Conservation  Service  Data. 
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Flooding 


Over  73,000  acres  of  cropland  are  subject  to  flooding.  The 
most  severe  floods  usually  result  from  a prolonged  rainfall  during 
the  winter  or  early  spring  and  are  generally  of  short  duration; 
however,  the  extent  of  flooding  and  amount  of  erosion  are  highly 
variable.  Problems  resulting  from  floods  range  from  soil  erosion 
to  sediment  deposition  on  land,  ditches,  natural  channels,  and 
structures  and  water  damage  to  crops  and  property.  Water  quality 
and  fish  life  are  adversely  affected  by  the  silt  in  streams.  Spring 
and  winter  floods  damage  crops  by  washing  out  roots,  seeds,  and 
seedlings.  Agricultural  land  along  the  main  rivers  and  tributary 
streams  is  subject  to  overflow  damage.  Damage  has  been  minimized 
by  adjusting  cropping  patterns  to  perennial  hay  and  pasture  crops. 
Total  average  annual  flood  damages  are  estimated  to  be  over  $1.8 
million  in  Appendix  VII,  Flood  Control.  Some  work  has  been  done 
to  reduce  flood  damages.  These  accomplishments  through  1966  are 
presented  in  table  146. 

Table  146  - Flood  Protection  Measures  Applied  on  Cropland  Areas, 

Subregion  3,  1966 


Practice 


Stream  Channel  Improvements 
Streambank  Protection 
Stream  Channel  Stabilization 
Dikes  and  Levees 


Units 


Mi  les 
Mi  les 
Mi  les 
Mi  les 


Amount 
(Mi les) 


Source:  Soil  Conservation  Service  Data. 


Stream  channel  improvement  and  dikes  and  levees  help  keep 
streams  within  banks  and  control  flooding.  Streambank  protection 
and  stream  channel  stabilization  protect  channels  from  scour  and 
erosion.  The  1969  National  Assessment  of  Streambank  Erosion  shows 
139  miles  of  serious  streambank  erosion  in  cropland  areas  and 
895  miles  of  moderate  erosion  problems. 


Forest  Land 


Forests  cover  1.5  million  acres  and  account  for  39  percent 
of  the  total  land  area  in  the  subregion.  About  74  percent  is  in 
public  ownership  and  the  remainder  is  privately  owned.  This  total 
is  84  percent  commercial  and  16  percent  noncommercial.  The 
commercial  area  supports  almost  30  billion  board  feet  of  merchantable 
timber,  78  percent  on  public  land  and  22  percent  on  private.  In 
1964,  over  380  million  board  feet  of  timber  were  harvested  here. 

Although  only  39  percent  of  the  subregion  is  forested,  more 
than  90  percent  of  the  runoff  originates  in  this  area.  It  supplies 
over  half  of  the  municipal  and  industrial  water  and  2 million  acre- 
feet  for  irrigation  annually. 

Forest  lands  of  the  subregion  are  generally  in  a good  condi- 
tion with  an  average  annual  sediment  yield  of  slightly  over 
200  acre-feet  (table  147).  This  is  a third  of  the  sediment  load 
from  all  lands  in  the  subregion.  About  one-fourth  is  in  the  "very 
low"  category,  with  sediment  resulting  primarily  from  natural 
erosion.  Another  two-thirds  is  in  the  "low"  category,  where  steeper 
topography,  coupled  with  land  use  activities,  has  accelerated  the 
erosion.  The  most  serious  forest  sediment  yields  come  from  some 
118,000  acres  in  the  "medium"  category.  This  is  where  rehabilitation 
work  is  presently  concentrated. 


Table  147 

- Present 

Sediment 

Yield,  Forest  Land, 

Subregion 

3 

Sediment 

Annual  Sediment 

Yield 

Yield 

Acres 

Acre-feet 

Total 

Category 

(1,000) 

Percent 

Per  Square  Mile  Acre-feet  Percent' 

Very  Low 

420.4 

28 

0.02  - 0.1 

13 

7 

Low 

970.8 

64 

0.1  - 0.2 

152 

75 

Medium 

117.7 

8 

0.2  - 0.5 

37 

18 

High 

- 

- 

0.5  - 1.5 

- 

- 

Very  High 

- 

- 

1.5  - 4.0 

- 

- 

Total 

1,508.9 

100 

202 

100 

Source:  Derived  from  figures  19a  and  20. 


The  general  timber  harvesting  method  is  selective  logging  of 
individual  or  small  groups  of  trees.  Logs  are  removed  either  by 
crawler  or  rubber  tired  tractors  or  mobile  cable  yarders . In  some 
areas,  even-aged  stands  are  removed  as  small,  clearcut  patches, 
either  with  tractors  or  cable  systems. 
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On  the  public  and  Indian  lands,  tractor  trails  and  temporary 
roads  are  generally  cross-drained  and  out-sloped.  This  spreads  out 
the  runoff  instead  of  allowing  it  to  gully  the  skid  roads.  Critical 
areas  are  seeded  to  decrease  sheet  erosion,  and  logjams  are  removed 
from  major  streams.  Most  permanent  roads  are  gravel  surfaced  and 
have  permanent  culverts.  Where  necessary,  excavated  material  is 
end-hauled  to  suitable  waste  areas  away  from  stream  bottoms,  and 
exposed  cutbank  and  fill  slopes  are  seeded. 


Stump  pilee,  ready  for  burning,  at  the  proposed  Captain  Kidd  Boat  Launching  Site  on  Lake 
Kachee8.  ( Forest  Service) 


Reforestation  measures  include  both  planting  and  direct 
seeding,  although  many  areas  restock  naturally.  Advance  reproduc- 
tion and  residual  trees  in  the  partial-cut  areas  are  protected  from 
damage  by  on-the-ground  administrative  controls.  A summary  of  the 
timber  harv^'t  activities  and  protection  practices  are  outlined  in 
table  148. 
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Table  148  - Average  Annual  Timber  Harvest  Activity,  Subregion  3 


Unit 

Pub lie 

Private 

Total 

Harvest  Area 

Acres 

9,000 

6,000 

15,000 

Area  Reforested  1/ 

Acres 

1,000 

600 

1,600 

Slash  Disposal  Area 

Acres 

4,000 

1,200 

5,200 

Disturbed  Area  Treated  2/ 

Acres 

1,300 

-- 

1,300 

Harvest  Road  Required 

Miles 

50 

40 

90 

Harvest  Road  Treated  3/ 

Miles 

35 

__ 

35 

1/  Includes  planting,  seeding  and  site  preparation.  Balance 
adequately  stocked  or  requires  no  regeneration  work. 

2/  Includes  seeding,  mulching  debris  removal  and  cross-draining 
skid  roads  and  logging  areas. 

3/  Cut  and  fill  stabilization  only. 


Watershed  Rehabilitation 


About  8 percent  of  the  forest  land  (118,000  acres)  has 
serious  erosion  problems,  producing  nearly  20  percent  of  the 
sediment  each  year  (table  147)  . Most  of  this  results  from  erosion 
of  overgrazed  forest  range  and  from  water  movement  across  areas 
logged  over  during  earlier  periods  in  the  history  of  the  subregion. 
Past  watershed  protection  practices  were  limited,  but  these  areas 
are  now  being  rehabilitated  as  rapidly  as  funds  permit.  Such  work 
on  the  public  and  Indian  forest  lands  affects  about  250  acres 
annually  (table  149)  . 

A major  program  on  most  forest  lands  in  the  subregion  is 
the  treatment  of  reservoir  shorelines,  particularly  for  the 
enhancement  of  their  recreational  values.  To  date,  nearly 
1,600  acres  of  drawn  down  area  on  national  forest  lands  have  had 
stumps  removed  to  prevent  interference  with  swimming,  boating,  and 
other  water  sports . 
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Table  149  - Average  Annual  Accomplishment,  Watershed 
Rehabilitation  Practices  on  Public  Forest  Land,  Subregion  3 


Practice 

Unit 

National 
Fores tsi/ 

B.L.M.l/ 

Indian 

Lands 

State 

Landsl/ 

Sheet  Erosion  Control 

Ac . 

160 

80 

Gully  Stabilization 

Mi . 

- 

- 

- 

- 

Stream  Clearance  f) 
Stabi lization 

Mi. 

1 

Existing  Road  f)  Trail 
Rehabilitation.!/ 

Mi . 

10 

2 

Reservoir  Protection 

Ac. 

530 

- 

" 

- 

]_/  Average  of  period  1964-66. 

2/  Minor  ownership. 

3 / Accomplishment  to  date  principally  on  active  timber  sale 


areas  (table  148). 

4/  Includes  abandoned  roads. 

Source:  Data  furnished  by  agency  as  listed. 


Water  Yield  Improvement 

No  water  yield  improvement  programs  have  been  initiated  in 
the  subregion.  When  started,  they  will  be  designed  to  increase  late 
summer  flows  through  cover  management  and  increase  snow  accumulation 
by  fencing  and  adjusted  cutting  patterns. 


Rangeland 

Subregion  3 has  1.5  million  acres  of  rangeland  accounting  for 
40  percent  of  the  total  land  area  (table  138).  About  1.0  million 
acres  (65  percent)  is  in  public  ownership,  including  832,900  acres 
of  Federal  land  and  157,600  acres  of  state  land.  The  Bureau  of 
Indian  Affairs  administers  433,800  acres  of  trust  lands;  175,100 
acres  are  held  by  the  Department  of  Defense;  and  about  224,000  acres 
are  managed  by  other  Federal  agencies.  Some  544,300  acres  or 
35  percent  are  in  private  ownership  (Appendix  IV,  Land  and  Mineral 
Resources) . 

Range  condition  and  grazing  capacity  are  shown  on  table  150. 
Grass  is  predominant  on  50  percent  of  the  rangeland,  sagebrush  on 
46  percent,  and  other  brush  and  shrubs  on  4 percent.  The  present 
grazing  capacity  is  about  8 acres  per  AUM.  Rangeland  provides 
important  summer  forage  for  breeding  stock  complementing  production 
of  winter  feed  and  forage  from  irrigated  and  nonirrigated  cropland 
and  pasture.  It  also  provides  important  browse  lands  for  big  game 
use.  Much  of  the  area  has  been  damaged  by  overgrazing  with  a decline 
in  both  forage  productivity  and  soil  stability. 
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Table  ISO  - Rangeland  Condition  and  Capacity,  Subregion  3,  1966 


Range  Type  Ownership 

and 


Condition 

Public 

Private 

Total 

Acres 

AUM's 

Acres 

AUM’s 

Acres 

AUM’s 

(1.000) 

(1.000) 

(1.000) 

(1,000) 

(1.000) 

(1.000) 

Grassland 

Good 

78.8 

22.5 

72.6 

20.8 

151.4 

43.3 

Fair 

118.1 

14.8 

142.8 

17.8 

260.9 

32  6 

Poor 

125.1 

8.3 

174.2 

11.6 

299.3 

19.9 

Seeded  Range 

44.2 

14.7 

11.6 

3.9 

55.8 

18.6 

Total 

366.2 

60.3 

401.2 

54.1 

767.4 

1 14.4 

Sagebrush 

163.3 

Cood 

140.1 

28.0 

23.2 

4.6 

32 . 6 

Fair 

194.7 

17.7 

39.7 

3.6 

234.4 

21.3 

Poor 

Total 

2S5.2 

590.0 

13.9 

59.6 

57.3 

120.2 

3.1 

11.3 

312.5 

710.2 

17.0 

70.9 

Other  Brush 

Good 

7.9 

2.0 

5.3 

1.3 

13.2 

3.5 

Fair 

11.3 

1.2 

7.6 

.9 

18.9 

2. 1 

Poor 

15.1 

10.0 

.4 

25.1 

1.1 

Total 

34.3 

3.9 

22.9 

2.6 

57.2 

6.5 

Total  , 

Good  - 

271.0 

67.2 

112.7 

30.6 

383.7 

97.8 

Fair 

324.1 

33.7 

190.1 

22.3 

514.2 

56.0 

Poor 

395.4 

22.9 

241.5 

15.1 

636.9 

38.0 

Grand  Total 

990.5 

123.8 

544.3 

68.0 

1,534.8 

191.8 

Percent  Distribution 

64.  S 

64.5 

35.5 

35.5 

100.0 

100.0 

Average  AC/'AUM 

8.0 

8 

.0 

8 

.0 

1/  Seeded  range  acreage  was 
2/  Includes  seeded  range. 

combined 

with  good  con 

ditlon  grassland 

in  Appendix  TV. 

Source:  Appendix  IV,  Subregion  3. 

Range  product i 

on  has  been  estimated  for  the  C- 

‘7’  Study  from 

represent  at i 

situations  observed  and  recorded  in  on-site  surveys. 


Watershed  conditions  have  been  improved  in  recent  years; 
and  by  1966,  excessive  grazing  use  had  been  reduced  on  an  estimated 
1.2  million  acres  (79  percent  of  all  rangeland).  However, 

41  percent  of  the  range  was  still  in  poor  condition  with  deficient 
vegetative  cover  and  unstable  soils.  Complete  recovery  will  take 
many  years.  In  the  eastern  part  of  the  subregion  having  less  than 
10  inches  of  annual  precipitation,  wind  erosion  is  particularly 
severe  on  coarse  textured  soils  which  are  disturbed  or  left 
unprotected.  The  average  annual  rangeland  sediment  yield  is 
157  acre-feet  (table  151)  , about  30  percent  of  the  yield  from  all 
land  in  the  subregion.  Although  figure  20  shows  most  rangeland  to 
have  an  annual  yield  of  0.1  acre-foot  per  square  mile,  small  local 
areas  have  a higher  yield  rate,  and  an  estimated  54,000  acres  of 
western  foothill  range  produce  up  to  0.35  acre-foot  per  square 
mi  le . 
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Table  151  - Sediment  Yield  from  Rangeland 
Subregion  3,  1966 


Sediment  Yieldl/ 
Categories 

Grassland 

Sagebrush 
8 Shrubs 

Total 

Percent 

Rangeland  Acreage 

(1,000 

Acres) 

Very  Low 

721.9 

759.1 

1,481.0 

97 

Low 

26.3 

8.3 

34.6 

2 

Medium 

19.2 

19.2 

1 

High 

-- 

-- 

-- 

-- 

Very  High 

-- 

-- 

-- 

-- 

Total 

767.4 

767.4 

1,534.8 

100 

Annual  Sediment  Yield 

(Acre-Feet) 

Very  Low 

68 

71 

139 

88 

Low 

6 

2 

8 

5 

Medium 

10 

10 

7 

High 

-- 

-- 

-- 

-- 

Very  High 

-- 

-- 

-- 

-- 

Total 

84 

73 

157 

100 

1 V Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet,  respectively. 


Source:  Derived  from  figures  19a  and  20. 


Measures  and  Practices  for  Watershed  Protection 

Measures  accomplished  through  1965  are  shown  on  table  152. 
Many  of  them  serve  management  objectives  other  than  watershed 
improvement.  Cover  improvement  and  soil  stabilization  practices 
have  been  applied  on  about  333,000  acres  in  the  subregion.  About 
15  percent  of  this  work  was  for  erosion  and  water  quality  control, 
10  percent  for  water  conservation,  and  5 percent  for  flood  and 
debris  control. 

Considerable  progress  has  been  made  in  adjusting  livestock 
grazing  use  to  the  grazing  capacity  of  the  range  and  providing 
better  livestock  distribution.  Of  significance  has  been  the 
development  of  grazing  management  systems  providing  sufficient  rest 
periods  for  natural  revegetation  of  range  forage  cover.  The 
construction  of  some  600  livestock  and  game  watering  facilities  and 


Table  152  Rangeland  Measures  auJ  Tractiv.es  tor  natersned  * rutectiun  and  Other  Maimgci.*-.. t i 

Subregion  3,  1966 


Measures  (,  Practices 

Units 

Land  Ownersh 

_E 

Watershed 

Pub  1 1 cV 

jS£t£OI9i 

Total 

1U 

(2) 

(3) 

I±L 

Cover  Improvement  tj  Soil  Stabilization 

kevegetat ion  (grass,  shrubs ) 

Acres 

44.200 

11,600 

55,800 

X 

X 

X 

Brush  Control 

Acres 

S6.700 

71 .600 

128,300 

X 

X 

Weed  Control 

Ac  res 

93,300 

51,400 

144,700 

X 

X 

X 

Ferti 1 i zing 

Acres 

800 

500 

1 . 300 

X 

X 

Stream  t,  Bank  Stabilization 

Acres 

8 

4 

12 

X 

X 

Waterspreading 

Ac  res 

800 

- 

800 

X 

Irrigation 

Acres 

80 

40 

120 

* 

Watershed  Oriented  Land  Management 
Practices 

Livestock  Control  Fences 

Mi  les 

700 

300 

1 ,000 

X 

X 

- 

Reducing  Excessive  Crazing  Use 

Acres 

9S6.400 

259,200 

V .215,600 

- 

X 

X 

Livestock  t,  Came  Water  Facilities 

Number 

300 

300 

600 

- 

X 

Pollution  Abatement 

Mi  les 

400 

200 

600 

* 

Water  control  Structures 

Ponds  4 Small  Reservoirs 

Number 

70 

40 

110 

- 

X 

- 

- 

Ac re  Ft. 

300 

200 

500 

- 

X 

- 

Detent  ions 

Number 

10 

6 

16 

- 

X 

X 

X 

Cu.  Yds. 

1 ,200 

700 

1 ,900 

x 

X 

X 

Check  Dams  (Cullv  Plugs) 

Number 

8 

4 

12 

- 

X 

X 

X 

Cu.  ids. 

500 

300 

800 

X 

X 

X 

Dikes 

Lin.  Ft. 

75,500 

41,500 

117.000 

X 

X 

X 

Diversions 

Number 

40 

60 

100 

- 

X 

- 

- 

Cu.  Yds. 

28,600 

41,800 

"0,400 

X 

• 

1 ' Most  measures  and  practices  have  joint  benefits  or  purposes . Watershed  nurroses  of  listed  measures  am! 
practices  are  indicated  in  the  four  columns  as  follows:  Col.  1 -Drainage,  Col.  2-Water  Conscrvat ion . 

Col.  3-  Erosion  fi  Water  Quality  Control.  Col.  4-Flood  f,  Debris  Control. 

2/  includes  Federal.  State,  County,  and  Municipal  Ownership. 

Source  Data  collected  from  land  management  agencies  specifically  for  the  C-NP  Stud\ 


about  1,000  miles  of  livestock  fence,  have  helped  improve  control 
of  livestock  use. 

Measures  to  decrease  pollution  and  improve  water  quality 
have  been  applied  to  an  estimated  600  miles  of  streams,  although 
most  of  this  has  been  a recurrent  accomplishment  along  some 
60  miles  of  waterways.  These  measures  included  lestriction  of 
livestock  use  directly  in  streams  and  water  supply  sources, 
provision  for  sanitary  facilities  for  recreation  use  near  water- 
ways and  lakes,  and  maintenance  of  shade  and  cover  for  protection 
of  fish  life. 


Other  Land 


Other  land  totals  121,400  acres,  including  12,900  acres  of 
small  water  bodies  in  streams,  lakes,  and  reservoirs;  27,800  acres  in 
roads  and  railroads;  38,600  acres  in  urban  and  industrial  developments; 
13,400  acres  in  farmsteads,  and  28,700  acres  of  barren  land. 

A number  o‘  watershed  problems  have  developed,  principally 
on  the  more  intensively  used  lands,  as  natural  watershed  features 
have  been  altered  and  protective  vegetative  cover  disturbed. 
Deficient  quality  or  quantity  of  water  supplies  for  municipal, 
industrial,  and  rural  domestic  use  is  indicated  in  at  least  18 
study  areas  of  the  subregion.  Along  with  other  water  requirements, 
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irrigation  water  is  now  being  supplied  to  about  15,000  acres,  mostly 
in  urban  areas  and  farmsteads. 

An  estimated  13,600  acres  of  urban  lands  are  subject  to  flood 
plain  flooding.  Parts  of  at  least  six  urban  areas  are  subject  to 
flooding --an  average  of  1 year  in  10.  Water  damage  is  not 
restricted  to  the  flood  plain.  New  farmsteads  constructed  in  areas 
being  developed  for  irrigation  are  frequently  subject  to  wet  base- 
ments and  foundations  from  a rising  water  table.  Subterranean  water 
carried  between  or  above  impermeable  hardpans  oftf'u  appears  some 
distance  away  at  lower  elevations  increasing  drainage  problems  on 
other  lands.  Water  from  house  tops  and  pavement  increases  runoff; 
concentrates  flows;  and  creates  erosion,  sedimentation,  and  drainage 
problems  for  low  lying  areas. 

These  problems  in  urban  areas  have  the  most  adverse  effect  on 
adjacent  water  areas.  Sediment  decreases  the  storage  capacity  of 
reservoirs,  reduces  the  carrying  capacity  of  canals  and  streams,  and 
covers  fish  spawning  areas.  Pollution  from  inadequately  designed  or 
improperly  located  septic  tanks  causes  surface  and  ground-water 
problems  to  some  communities.  Several  urban  areas  provide  no  more 
than  primary  treatment  of  sewage. 

Blowing  and  drifting  sand  has  created  problems  in  certain 
parts  of  the  subregion.  On  an  estimated  1,600  acres,  stabilization 
work  has  been  accomplished  to  prevent  expansion  of  active  dunes  and 
to  restore  vegetative  cover  in  some  areas. 


FUTURE  NEEDS 

The  population  is  projected  to  increase  about  95  percent  from 
227,600  in  1960  to  443,700  in  2020,  with  an  accompanying  demand  for 
more  urban,  recreation,  and  cropland  areas.  Cropland  acreage  is 
expected  to  expand  by  some  82,000  acres;  other  land  (mainly  urban), 
by  52,000  acres;  and  reservoir  areas,  by  14,000  acres.  These  will  be 
offset  by  an  anticipated  107,000-acre  decrease  in  adjacent  rangeland 
and  41,000  acres  less  in  forest  areas  (table  153).  Despite  an 
expanding  agricultural  industry,  the  number  of  people  on  farms  is 
expected  to  decrease  from  32,600  in  1960  to  15,400  in  2020. 
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Table  153  - Projected  Change  in  Cover  and  Land  Use,  Subregion  3 


I tern 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Cropland 

686 

724 

736 

768 

Forest  Land 

1,509 

1 ,500 

1,490 

1,468 

Rangeland 

1,535 

1,486 

1,462 

1,428 

Other  Land 

121 

135 

153 

173 

Total 

3,851 

3,845 

3,841 

3,837 

Source:  Appendix 

VI,  Economic  Base  and  Projections. 

Cropland 

At  the  present  time 

, 39,900  acres  of  cropland  need 

drainage , 

over  73,200  acres 

need  flood  protection,  10,900  acres  have  erosion 

problems  needing 

attention 

, and  over  21,500  acres  of  irrigated 

land  do  not  have 

a full  season  irrigation  water  supply. 

These 

problems  limit  the  safe  use  of  cropland  to 

less  than  its 

potential. 

The  projected  increase  in 

irrigation  (table  154)  will  require 

additional  cropland  treatment. 

Table  154  - Projected  Trends  in  Dry  and 

Irrigated  Cropland, 

Subregion  3 

Cropland 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Dry  Farmed 

196 

188 

184 

178 

Irrigated!./ 

490 

536 

552 

590 

Total 

686 

724 

736 

768 

\J  Approximately  97  percent  of  the  projections  shown  in 


Appendix  IX,  Irrigation. 

Source:  Appendix  VI,  Economic  Base  and  Projections. 


Water  Conservation 

The  projected  demand  for  agricultural  products  will  require 
an  increase  of  about  100,000  acres  in  irrigated  cropland.  Water 
must  be  developed  for  these  additional  needs  as  well  as  for  the 
21,500  acres  that  are  presently  short  of  full  season  supplies. 

This  will  increase  the  demand  for  agricultural  water  supplies  by 
230,000  acre-feet.  The  pressing  need  for  more  water  and  the 
limited  supply  available  will  force  even  greater  efficiency  in  the 
use  and  management  of  this  resource.  Present  efficiency  of 
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approximately  45  percent  will  be  improved  by  the  year  2020. 

Table  155  shows  changes  in  method  of  irrigation  water  application 
needed  to  improve  efficiency  by  substantially  expanded  use  of 
sprinkler  systems. 


Table  155  - Projected  Cumulative  Trend  in  the  Method 
of  Irrigation  on  Cropland,  Subregion  3 


Item 

1966 

1980 

2000 

2020 

(1, 

000  acres) 

Sprinkler  Systems 

100 

213 

352 

500 

Flood  Systems 

390 

323 

200 

90 

Total 

490 

536 

552 

590 

Source:  Soil  Conservation 

Service , 

C-NPRBS 

Data. 

Drainage 

In  the  cropland  areas,  113,000  acres  presently  have  a 
drainage  problem.  Increased  production  needs  and  the  projected 
growth  in  future  irrigation  are  expected  to  boost  drainage  needs  to 
155,000  acres  by  2020,  an  increase  of  42,000  acres.  Drainage 
practices  should  be  applied  on  about  128,000  acres,  including  areas 
presently  drained,  to  meet  projected  cropland  requirements 
(table  156) . 


Table  156  - Cumulative  Cropland  Areas  Needing  Drainage, 

Subregion  3 


Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Wet  Areas 

113 

121 

138 

155 

Projected  Accomplishments 

73 

84 

106 

128 

Remaining 

40 

37 

32 

27 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


The  increase  in  total  wet  land  is  attributed  to  an  increase 
in  the  area  to  be  irrigated.  Improved  irrigation  efficiencies  will 
reduce  the  drainage  problems  on  some  soils.  Some  of  the  installed 
drainage  has  only  partially  met  needs,  and  further  treatment  would 
increase  yields  and  adapted  crops. 


Erosion  and  Sedimentation 


Of  the  686,000  acres  of  cropland  in  the  subregion,  497,000 
acres  have  a major  use  limitation  because  of  erosion.  Nearly 
11,000  acres  need  additional  treatment  to  control  erosion  under 
current  cropping  conditions  (table  157). 


Table  157  - Cumulative 

Cropland  Areas 
Subregion  3 

Needing 

Erosion  ( 

Control , 

Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Erosion  Potential 

497 

470 

435 

400 

Projected  Accomplishments 

486 

462 

430 

397 

Remaining 

11 

8 

5 

3 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Flooding 

The  87,000  acres  of  cropland  subject  to  flooding,  presently 
used  mostly  for  hay  or  pasture,  need  flood  protection  to  permit 
more  intensive  agricultural  use.  Flood  damages,  debris,  and 
deposition  of  sediment  are  greater  than  erosion  damages  and  can  be 
reduced  by  adequate  flood  control  and  land  treatment. 

Water  impoundments  for  irrigation  and  other  uses  should 
include  storage  to  alleviate  flooding.  Needs  exist  for  treatment 
of  139  miles  of  streambank  to  reduce  excessive  erosion  from 
flooding . 


Forest  Land 

The  forest  industries  of  the  subregion  will  require  an 
estimated  100  million  cubic  feet  of  raw  material  per  year  by  the 
year  2020.  This  wood  will  be  produced  principally  on  the 
1.2  million  acres  of  commercial  forest  land  projected  to  remain  in 
production  by  the  year  2020.  This  amounts  to  81  cubic  feet  per 
acre  per  year,  which  is  double  the  present  consumptive  rate.  The 
principal  problem  is  the  loss  of  the  forest  land  base  to  non- 
productive forest  uses.  Imports  will  not  solve  the  problem,  as 
most  neighboring  subregions  will  be  experiencing  similar  increases 
in  raw  material  needs.  Improved  utilization,  thinnings, 
fertilization,  and  other  management  tools  must  be  employed  to 
bring  production  up  to  this  requirement. 


Potential  sediment  yield  and  erosion  hazard  are  shown  on 
table  158  and  figure  21.  It  represents  potential  sediment  yields 
prior  to  land  treatment  or  protection  and  could  raise  present  yields 
over  six  times. 


Table  158  - Potential  Sediment  Yield  without  Protective  Measures, 

Forest  Land,  Subregion  3 


Soi  1 

Acre-feet  per 

Total 

Loss 

Square  Mile 

Acre  feet 

Category 

Acres 

Percent 

per  Year 

per  Year 

(1,000) 

Low 

633.6 

42 

Less  than  0.2 

99 

Medium 

453.0 

30 

0.2  - 1.5 

142 

High 

422.3 

28 

More  than  1.5 

990 

Total 

1,508.9 

100 

1,231 

Source:  Soil  Survey  Data  and  Interpretations,  Forest  Service, 


Region  6. 


Watershed  Protection 


In  order  to  meet  the  projected  wood  fiber  demands,  the 
present  timber  harvest  and  road  construction  program  will  need  to 
be  accelerated.  The  ultimate  logging  road  system  should  be  completed 
by  the  year  2020.  Table  159  lists  the  cumulative  future  timber 
harvest,  road  construction,  and  land  treatment  programs  resulting 
from  this  acceleration.  The  table  points  out  that  by  the  year  2020, 
nearly  180,000  acres  of  forest  land  will  have  had  the  ground  cover 
severly  disturbed  by  logging  and  road  construction.  This  is  the 
area  from  which  most  of  the  potential  sediment  would  originate. 


Table  159-  Projected  Cumulative  Timber  Harvest  Activity, 


Forest 

Land, 

Subregion  3 

1/ 

Unit 

1980 

2000 

2020 

Timber  Harvest  Area 

Acres 

234,000 

542,000 

850,000 

Road  Construction 

Miles 

1,400 

3,300 

5,100 

Ground  Disturbance  2/ 

Acres 

49,000 

114,000 

179,000 

1 _/  Based  on  the  1965  level  of  timber  requirements. 

2 / Includes  both  harvest  area  requiring  protection  and  road 

mileage,  converted  to  acres,  requiring  cut  and  fill  treatment. 
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FIGURE  21 


With  850,000  acres  coming  under  harvest  by  2020,  improved 
protection  measures  are  necessary  on  both  public  and  private  forest 
lands.  Cooperative  programs  and  technical  assistance  should  also  be 
expanded  to  include  more  of  the  small  private  holdings. 


Watershed  Rehabilitation 


Future  demands  for  the  subregion's  water  yields,  particularly 
for  irrigation,  will  require  sustained  and  improved  water  quality 
through  reduced  sediment  concentrations. 


Watershed  rehabilitation  work  is  still  required  on  much  of 
the  forest  land  in  the  "medium"  sediment  yield  category  (table  147) 
This  is  the  critical  area  needing  additional  rehabilitation  work; 
the  reestablishment  of  trees  and  grass  and  the  restoration  of 
eroding  stream  channels. 


Water  Yield  Improvement 


Presently,  over  90  percent  of  the  subregion's  runoff  originates 
on  the  forest  areas.  Water  yields  can  be  improved  by  snowpack 
management  and  changes  in  the  tree  canopy,  where  the  snowpack  is 
concentrated  and  snowmelt  and  evaporation  retarded.  The  water 
retention  capacity  has  been  determined  for  the  forest  soils  of  the 
subregion.  It  is  mapped  on  figure  22  and  summarized  on  table  160. 
The  860,000  acres  in  the  "medium"  class,  having  a storage  potential 
of  1.2  million  acre-feet,  offer  the  best  opportunity  to  apply  these 
practices . 


Table  160  - Water  Retention  Capacity,  Forest  Soils,  Subregion  3 


Total 


Retention 

Class 


Less  than  300  304,000 

300  - 1,500  1,200,000 

More  than  1,500  -- 

1,504,000 


Low 

Medium 

High 

Total 


Source:  Soil  Survey  Data  and  Interpretations,  Forest  Service 

Region  6. 


Previous  watershed  measures  have  been  effective  in  improving 
certain  range  areas,  but  others  still  have  serious  problems  requiring 
attention.  Water  is  being  wasted,  grazing  resources  are  not  well 
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utilized,  fish  and  game  production  is  below  its  potential,  and 
recreation  use  is  minor.  There  is  an  increasing  awareness  on  the 
part  of  most  managers  and  users  that  the  potential  for  development 
of  range  resources  is  far  greater  than  present  use  and  conditions 
indicate.  Future  use  of  range  resources  will  be  more  intensive 
and  this  will  require  additional  watershed  protection. 


Projected  Use  of  Range  Resources 

Rangeland  now  provides  forage  that  produces  an  estimated 
4.2  percent  of  the  total  beef  and  sheep  production  of  this  subregion. 
In  1964,  beef  and  veal  production  amounted  to  84.9  million  pounds. 
This  is  expected  to  increase  to  263.4  million  pounds  or  210  percent 
by  2020.  Sheep  and  lamb  production  of  5.4  million  pounds  in  1964 
is  expected  to  increase  to  8.0  million  pounds  by  2020.  ( 3)  To  meet 
part  of  the  increase  in  livestock  production  demands,  less  costly 
range  forage  production  must  be  increased  to  the  extent  commensurate 
with  proper  land  management  and  resource  utilization.  The  total 
range  area  of  1.5  million  acres  is  expected  to  decrease  to 
1.4  million  acres  by  2020,  a decline  of  about  107,000  acres  or 
7 percent. 


Watershed  Needs 


An  estimated  165,000  acres  of  rangeland  received  land 
treatment  for  erosion  and  sedimentation  control  by  1966  with 
accompanying  flood  control  and  drainage  benefits.  This  included 
most  cover  improvement  and  soil  stabilization  measures  shown  on 
table  152.  Where  multiple  practices  were  involved,  overlapping 
acreage  was  deleted.  An  additional  219,000  acres  will  require 
treatment  by  1980  including  road  stabilization  work,  456,000  acres 
by  2000,  and  678,000  acres  by  2020.  A number  of  small  water  control 
structures  are  also  needed  to  assure  adequate  erosion  and  sediment 
control . 

Protection  and  management  practices  have  been  applied  on  some 
1.2  million  acres  of  rangeland  by  1966,  including  reduction  or 
adjustment  of  livestock  grazing  use  to  the  grazing  capacity  of  the 
range,  and  special  fire  control  practices  where  required.  Other 
management  practices  for  improved  livestock  distribution  and  control 
include  development  of  livestock  and  game  water  facilities  and 
construction  of  livestock  control  fences.  These  protection  and 
management  practices  should  be  extended  to  an  additional  75,000 
acres  by  1980,  145,000  acres  by  2000,  and  205,000  acres  by  2020 

An  estimated  60  miles  of  streams  and  waterways  in  rangeland 
areas  have  been  improved  through  1965  by  stream  clearance,  channel 
improvement,  or  efforts  to  improve  water  quality.  A greater 
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mileage,  given  in  the  "Present  Status"  section  for  pollution 
abatement  efforts,  included  considerable  areas  of  recurrent 
practices.  An  additional  120  miles  need  attention  by  1980, 

240  miles  by  2000,  and  360  miles  by  2020. 

Little  more  than  1 mile  of  bank  stabilization  work  has  been 
accomplished  in  rangeland  areas.  This  includes  the  stream  and 
bank  stabilization  acreages  reported  in  the  "Present  Status" 
section  with  conversion  to  miles  on  the  basis  of  10  acres  per 
mile.  Future  needs  include  an  additional  8 miles  of  bank 
stabilization  along  streams  or  reservoirs  by  1980,  58  miles  by 
2000,  and  98  miles  by  2020. 

About  22  miles  of  dikes  have  been  constructed  to  help 
provide  flood  control  and  prevent  damage  from  sediment  and  debris. 
An  additional  16  miles  of  dikes  will  be  needed  by  1980,  19  miles 
by  2000,  and  22  miles  by  2020. 


Other  Land 

Other  land  requirements  are  expected  to  increase  about 

52.000  acres  by  2020.  The  projected  95  percent  rise  in  population 
(216,100  people)  will  require  21,000  acres  more  land  for  urban, 
industrial,  roads,  and  other  miscellaneous  uses. 

Water  needs  for  municipal,  industrial,  nonfarm  irrigation, 
and  rural  domestic  uses  will  increase  in  relation  to  population 
growth  and  expansion  of  urban  and  suburban  areas.  More  efficient 
water  management  practices,  required  in  the  irrigation  of  lands  in 
these  areas  and  along  roadsides,  are  expected  to  increase  from 

15.000  acres  to  20,000  acres  by  2020.  Improvement  is  required  for 
increased  storage  and  supply  facilities,  to  assure  adequate  water 
quality  and  quantity. 

Facilities  to  handle  sanitary  disposal  of  wastes  will  also 
parallel  population  growth  with  more  lands  needed  for  soil  filter 
fields  and  sanitary  land  fill  for  sewage  and  garbage  disposal. 
Urban  expansion  construction  will  increase  erosion,  sedimentation, 
and  flood  hazards  caused  by  removal  of  natural  cover  and  by 
increased  runoff.  Flood  prevention  is  required  to  protect  the 
13,600  acres  now  subject  to  frequent  flooding  and  to  assure 
improvement  in  these  conditions  as  natural  cover  is  disturbed  over 
an  expanded  area. 

All  other  land  areas  will  need  land  treatment  measures  for 
drainage,  flood  protection,  and  erosion  control  to  prevent  water 
pollution,  soil  loss,  and  drainage  from  debris  and  sediment.  More 
study  is  required  of  lands  in  the  other  land  category  to  properly 
identify  and  present  future  needs. 
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MEANS  TO  SATISFY  NEEDS 


A combination  of  improved  management  practices,  land  treatment 
measures,  and  water  control  structures  will  be  necessary  to  satisfy 
future  watershed  needs.  Many  of  these  requirements  will  be  in  upper 
watershed  areas  to  protect  or  improve  downstream  watershed  conditions. 

Frequently,  the  most  effective  means  to  satisfy  watershed 
requirements  is  by  cooperative  efforts  of  the  landowners.  Of  the 
30  watersheds  in  this  subregion,  24  have  been  identified  as  having 
a complexity  of  problems  which  will  require  coordinated  planning 
and  development  efforts.  These  are  listed  on  table  161  by  type  of 
problem  and  by  time  period.  Location  of  these  areas  is  shown  on 
figure  23. 


Table  If l - Practices  Required  for  Cooperative  Conservation  Development,  Subregion  3 


Target  Date 

No . of 
Watersheds 

Flood 

Protect! on 

Erosion 

Control 

Drainage 

Irrigation 
New  Supplement 

Land 

Treatment 

(1,000 

acres , w/number  of  \ 

watersheds  in  rarentheses) 

1980 

59.7 

8.3 

31.7 

142.0 

16.0 

99.7 

No.  Watersheds.!/ 

tin 

(ii) 

(in 

(id 

(10) 

(2) 

(11) 

2000 

7.5 

2.2 

7.3 

78.6 

5.5 

17.0 

No.  Watersheds 

(6) 

(6) 

(6) 

(6) 

(6) 

(2) 

(6) 

2020 

6.0 

0.4 

0.9 

54.0 

- 

7.3 

No.  Watersheds 

(7) 

(i) 

(i) 

(2) 

(4) 

- 

(2) 

Total 

73.2 

10.9 

39.9 

274.6 

21.5 

124.0 

Total  No.  of 

Watersheds 

(24) 

(18) 

(18) 

(19) 

(20) 

(4) 

(19) 

1/  Number  of  watersheds  involved  in  each  function  by  time  periods. 
Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Cropland 

Production  needs  for  the  subregion  will  be  met  in  part  by  an 
increase  in  cropland  acreage  from  686,000  acres  in  1966  to  768,000 
acres  by  2020.  Although  crop  yields  are  presently  high,  additional 
production  goals  will  be  met  by  improving  crops,  growing  methods, 
and  yields.  Acreage  yields  will  also  be  enhanced  by  proper  irriga- 
tion, adequate  drainage,  and  increased  protection  from  flooding  and 
erosion . 


Additional  cropland  is  available  from  land  presently  not 
cultivated  but  capable  of  more  intensive  use  (table  162) . 
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Table  162  - Land  Areas  Suitable  for  Crop  Production 
Subregion  3,  1966 


Capabi lity 
Class!/ 

Area 

Percent 

I 

(1,000  acres) 
51.8 

5 

II 

255.3 

24 

III 

330.6 

31 

IV 

425.2 

40 

Total 

1 ,062 .9—1 

100 

1/  Defined  in  the  Glossary. 

2/  About  400,000  acres  of  Class  VI  semiarid  land  are  also  arable 


when  irrigated. 

Source:  Appendix  IV,  Land  and  Mineral  Resources. 


Water  Conservation 


Irrigation  is  expected  to  increase  from  490,000  acres  in 
1966  to  590,000  acres  by  2020  in  response  to  production  needs.  Most 
of  this  increase  will  be  made  available  from  additional  storage, 
although  there  is  potential  for  developing  more  ground  water. 

Management  of  irrigation  water  will  improve  from  the  present 
5.0  acre-feet  per  acre  to  4.5  acre-feet  by  2020.  This  will  be  done 
by  an  increase  in  the  use  of  sprinklers  and  reuse  of  irrigation 
water  runoff.  Sprinkler  irrigation  will  be  used  to  provide  for 
efficient  irrigation  because  it  requires  less  labor  than  other 
surface  irrigation  methods.  Projected  practices  for  more  efficient 
use  of  irrigation  water  are  shown  in  table  163. 


Table  163  - Cumulative  Projected  Practices  for  Ir: igated  Cropland,  Subregion  3 


Practice 

Units 

1966 

1980 

2000 

2020 

Water  Control  Facilities 

No. 

7,879 

8,480 

9,640 

10,800 

Irrigation  Water  Conveyance 

Mi  les 

5 ,936 

6,300 

7,200 

8,000 

Water  Storage 

No . 

6 

8 

11 

14 

irrigation  Systems,  Surface 

No. 

3,900 

3,100 

2,000 

900 

Irrigation  Systems,  Sprinkler 

No . 

1 ,800 

4,000 

5,500 

7,000 

Land  Shaping 

1,000  acs. 

156 

170 

190 

210 

Irrigation  Water  Management 

1,000  acs. 

176 

27S 

420 

550 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Only  three  of  the  water  storage  sites  have  been  identified, 
having  a total  capacity  of  5,800  acre-feet.  Detailed  study  is 
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needed  to  identify  additional  water  storage  sites  for  flood 
protection,  irrigation,  municipal  and  industrial  supplies, 
recreation,  and  pollution  reduction. 


Drainage 

Treatment  of  128,000  acres  of  cropland  having  drainage 
problems  by  2020  will  require  application  of  standard  water  control 
measures  in  progressive  increments  as  shown  on  table  164.  A higher 
degree  of  drainage  will  be  installed  on  some  of  the  better  soils 
to  grow  a greater  variety  of  crops. 


Table  164  - Cumulative  Practices  Required  to  Provide  Needed 
Drainage,  Subregion  7 


Practice 

Unit 

1966 

1980 

2000 

2020 

Drainajp  Conduits 

Miles 

1,690 

1,810 

2,060 

2,310 

ai  i Pitches 

Drainage  Structures 

No. 

858 

920 

1,050 

1,170 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Erosion  and  Sedimentation 


To  control  erosion  on  the  11,000  acres  now  presenting  a 
problem,  and  to  maintain  adequate  erosion  control  on  all  cropland 
by  2020,  it  will  be  necessary  to  increase  and  maintain  protective 
measures  as  given  in  table  165.  Anticipated  protective  measures 
in  conjunction  with  different  cropping  patterns  and  more  irrigation 
should  eliminate  erosion  problems  on  all  but  3,000  acres  by  2020. 
These  listed  practices,  when  used  along  or  in  combinations  or 
sequence,  will  respond  to  soil  and  water  conservation  needs. 
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Table  165  - Cumulative  Practices  to  Satisfy  Erosion  Control 

Needs , Subregion  3 


Practice 

Unit  1966 

1980 

2000 

2020 

Grade  Stab . Structures 

No. 

9 

12 

18 

30 

Diversions  5 Terraces 

Miles 

10 

15 

25 

35 

Ditch  Bank  Seeding 

Miles 

37 

52 

70 

95 

Field  Windbreaks 

Miles 

17 

43 

70 

80 

Crop  Residue  Use 

1000  Acs. 

209 

350 

565 

780 

Stubble  Mulch 

1000  Acs. 

83 

100 

125 

150 

Grassed  Waterways 

1000  Acs. 

1 

2 

3 

5 

Stripcropping 

1000  Acs. 

3 

7 

14 

20 

Cons.  Cropping  System 

1000  Acs. 

250 

420 

660 

900 

Pasture  § Hayland  Planting  1000  Acs. 

63 

70 

80 

90 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 

Flooding 

Flood  protection 

will  be  provided 

in  conjunction  with 

the 

development  of  water  for  irrigation  and  i 

other  uses . 

Table  166 

shows  the  projected  stream  channel  and  diking  measures  that 

are 

considered  necessary  to 

reduce  local  flooding. 

Table  166  - Cumulative  Cropland  Flood 

Prevention 

Practices , 

Subregion  3 

Practice 

Unit  1966 

1980 

2000 

2020 

Stream  Channel  Imp. 

Miles  123 

170 

230 

290 

Streambank  Protection 

Miles  11 

15 

20 

25 

Stream  Channel  Stab. 

Miles  21 

50 

95 

139 

Dikes  and  Levees 

Miles  19 

28 

39 

50 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Program  Costs 


The  costs  of  implementing  conservation  practices  discussed 
in  the  previous  sections  are  given  in  table  167,  and  are  based  on 
1969  dollars. 
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Table  167  - Estimated  Cost  of  Cropland  Conservation  Practices, 

Subregion  3 


Item 

Water 

Conservation 

Drainage 

Erosion 

Control 

Flood 

Control 

Total 

(1,000  dollars) 

1966-1980 

Private  Funds 

193,145 

9,072 

25,693 

37,191 

265,101 

Public  Funds 

29,453 

329 

3,110 

45,456 

78,348 

Technical!/ 

11,029 

1,410 

2,592 

7,438 

22,469 

Total 

233,627 

10,811 

31,395 

90,085 

365,918 

1981-2000 

Private  Funds 

327,590 

15,018 

50,058 

54,780 

447,446 

Public  Funds 

44,290 

545 

5,406 

66,974 

117,215 

Technical!/ 

18,594 

2,334 

4,992 

10,956 

36,876 

Total 

390,474 

17,897 

60,456 

132,710 

601,537 

2001-2020 

Private  Funds 

395,986 

19,516 

51,941 

55,228 

522,671 

Public  Funds 

47,154 

708 

6,289 

67,501 

121,652 

Technical!/ 

22,157 

3,050 

5,240 

11,046 

41,493 

Total 

465,297 

23,274 

63,470 

133,775 

685,816 

1 J Includes  public  and  private  costs. 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Forest  Land 

Increasing  demands  for  lumber  and  plywood  will  add  to  the 
pressures  on  the  forest  resources  on  the  subregion.  These  demands 
can  be  met  without  damage  to  the  watersheds,  but  only  by  accelerating 
levels  of  watershed  protection,  increasing  the  rate  of  rehabilitation 
of  presently  eroding  areas,  and  improving  streamflows  through 
intensified  management.  These  practices  must  be  incorporated  in 
the  development  for  the  subregion,  whether  projects,  programs,  or 
preservation  is  the  ultimate  plan. 


Watershed  Protection 


It  is  expected  that  these  demands  will  cause  increased 
logging  and  road  construction  activity  on  the  subregion's  forest 
lands.  This  will  be  accompanied  by  higher  standards  of  watershed 
protection.  A level  equivalent  to  that  presently  on  the  public 
lands  will  be  necessary  on  the  private  areas  by  the  year  2020, 
especially  on  lands  with  a high  sediment  yield  potential.  Table 
168  outlines  the  anticipated  total  cost  of  such  practices, 
accumulated  through  the  year  2020.  These  costs  are  based  on  the 
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Table  168  - Projected  Costs  for  Watershed  Protection  Practices, 
Forest  Land,  Subregion  3 


r 


* 

K 


Total 

Cost!/ 

($1,000) 


1,480 

72S 

26,395 

28,600 


810 

440 

13,590 

14,840 


2,290 
1,165 
39,985 
43,440 

1/  Total  for  55-year  period  1965-2020.  Costs  in  1969  dollars. 

2/  Includes  road  maintenance. 

3/  Includes  watershed  surveys,  plans,  fire  protection,  timber 
cultural  practices,  and  other  indirectly  related  items. 


assumption  that:  (1)  On  the  public  forest  lands,  controls  through 

the  timber  sale  and  construction  contracts  are  adequate  when 
properly  applied  and  (2)  on  the  private  forest  lands,  the  minimum 
required  by  year  2020  will  be  about  equal  to  current  levels  on  the 
public  lands. 

I 

At  the  rate  shown  on  this  table,  recurrent  watershed 
[ * protection  measures  will  cost  about  $520,000  annually  on  the 

public  forest  lands  and  should  cost  $270,000  annually  on  the 
private  lands.  Converting  the  annual  costs  to  totals,  this 
amounts  to  $43,440,000,  representing  the  cost  of  maintaining  the 
productive  condition  of  the  forest  watersheds  under  the  pressure 
of  future  projected  demands. 
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Total 


Practices 

Unit 

Units!/ 

PUBLIC 

FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac . 

74,000 

Harvest  Road  Treatment!/ 

Mi. 

2,900 

Other  Watershed  Requirements!./ 

Ac. 

1,111,000 

Total  Cost 

PRIVATE 

FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac. 

54,000 

Harvest  Road  Treatment 

Mi. 

2,200 

Other  Watershed  Requirements 

Ac. 

383,000 

Total  Cost 

TOTAL 

ALL  LAND 

Logging  Disturbance  Treatment 

Ac. 

128,000 

Harvest  Road  Treatment 

Mi. 

5,100 

Other  Watershed  Requirements 

Ac. 

1,494,000 

Total  Cost 


Watershed  Rehabilitation 


Forest  lands  most  in  need  of  rehabilitation  and,  consequently, 
those  that  would  benefit  most  in  terms  of  sediment  reduction,  are  the 
areas  in  the  "medium"  yield  category  as  listed  in  table  147.  These 
areas  are  now  producing  about  40  acre- feet,  or  20  percent,  of  the 
total  annual  sediment  from  all  forest  lands  in  the  subregion.  The 
acreage  presently  requiring  treatment  and  the  amount  that  should  be 
accomplished  during  time  periods  1980,  2000,  and  2020  are  listed  in 
table  169.  The  expected  sediment  reduction  accomplished  by  these 
measures  is  listed  in  table  170. 


Table  169  - Projected  Watershed  Rehabilitation  Programs,  Forest  Land,  Subregion  3 


1980  2000  ' Spiff 


Program 

Unit 

Amount 

Cost!/ 

Amount 

Cost!/ 

Amount 

Cos ti/ 

($1,000) 

($1,000) 

($1,000 

FEDERAL  LANDS 

Land  Treatment 

Ac. 

5,100 

1,951 

7,050 

2,731 

7,050 

2,731 

Stream  Rehabilitation 

Mi. 

91 

1,416 

120 

1,886 

120 

1,886 

Road  Rehabilitation 

Mi. 

150 

54 

101 

36 

50 

18 

Total  Cost 

3,421 

4,653 

4,635 

NONFEDERAL  LANDS 

Land  Treatment 

Ac. 

3,600 

40 

12,000 

110 

13,500 

115 

Stream  Rehabilitation 

Mi. 

24 

24 

70 

248 

35 

87 

Road  Rehabilitation 

Mi. 

80 

2 

154 

4 

105 

3 

Total  Cost 

66 

362 

205 

TOTAL 

ALL  LANDS 

Land  Treatment 

Ac. 

8,700 

1,991 

19,050 

2,841 

20,550 

2,846 

Stream  Rehabilitation 

Mi. 

115 

1,440 

190 

2,134 

155 

1,973 

Road  Rehabilitation 

Mi. 

230 

56 

255 

40 

155 

21 

Total  Cost 

3,487 

5,015 

4,840 

y In  1969  dollars. 


The  overall  expected  sediment  reduction  is  12  percent,  or 
23  acre- feet  per  year,  primarily  from  watersheds  in  the  poorest 
condition.  In  addition  to  the  needs  for  sediment  reduction  on 
critically  eroding  forest  lands,  nonrecurrent  work  will  also  be 
required  on  both  future  extensive  forest  burns  and  lands  directly 
related  to  planned  water  storage  projects.  Shoreline  stabilization 
to  reduce  wave  action  erosion  and  stump  and  debris  removal  to 
improve  recreation  use,  are  examples  of  this.  Some  of  this  needed 
work  is  pictured  on  the  following  page.  These  problems  will  be 
treated  as  they  occur.  Thus,  the  12  percent  overall  sediment 


249 


Removal  of  these  etumpe  will  provide  additional  boating  water  in  this  reservoir , ae  well  ae 
improvement  of  its  eethetic  value.  (Forest  Service) 


Table  170  - Expected  Annual  Sediment  Reduction 
Forest  Land  Rehabilitation,  Subregion  3 


Total 

Sediment 

Present 

Acres 

Sed.  Yield 

Acres 

Reduction 

Yields 

Cl, 000) 

Ac-ft./Yr. 

Treated  2/ 

Ac-ft./Yr. 

Very  Low 

420.4 

13 

.. 

Low 

970.8 

152 

-- 

-- 

Medium 

117.7 

37 

81,000 

23.0 

High 

-- 

-- 

-- 

— 

Very  High 

-- 

-- 

-- 

-- 

Total 

1,508.9 

202 

23.0 

Total 

reduction,  percent  12 

\J  Data  from  table  147. 
2/  Data  from  table  169. 

Miles  treated 

converted  to 

acres. 

reduction  is  that  amount  possible,  excluding  new  sources  from 
major  fire  or  other  natural  disaster. 
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Water  Yield  Improvement 


The  projected  water  yield  improvement  programs  needed  and  the 
amount  that  should  be  accomplished  during  time  periods  1980,  2000, 
and  2020  are  listed  in  table  171.  Timber  harvest  on  the  private 
forest  lands  is  adjusted  principally  to  meet  silvicultural  require- 
ments. Therefore,  neither  water  yield  improvement  practices  nor 
benefits  are  estimated,  although  some  benefit  does  occur. 


Table  171  - Projected  Water  Yield  Improvement  Practices,  Public  Forest  Land, 

Subregion  3 


Program 

Unit 

1980 

2000 

2020 

Amount 

costiy 

Amount 

CostJL/ 

Amount 

Cost!/ 

($1,000) 

($1,000) 

($1,000) 

Cover  Manipulation!/ 

Ac . 

13,250 

139 

16,000 

160 

16,000 

160 

Snowpack  Management 

Mi . 

200 

10,000 

310 

15,500 

360 

18,000 

Water  Spreading!/ 

Ac . 

7,000 

49 

10,600 

89 

14,500 

122 

Total  Cost 

10,188 

15,749 

18,282 

J J In  1969  dollars. 

2/  Includes  type  conversion  and  riparian  vegetation  management. 

3/  Planned  for  altering  timing  of  runoff  or  ground-water  recharge, 


not  for  irrigation  or  other  resource  activity. 


Total  Program  Costs 

In  summary,  the  total  cost  of  the  forest  watershed  protection 
and  land  treatment  programs  through  the  year  2020  are  presented 
below : 


Costs 


($1,000) 

Watershed 

Protection 

43,440 

Watershed 

Rehabilitation 

13,342 

Water  Yield  Improvement 

44,219 

101,001 

Rangeland 


Measures  and  Practices  for  Watershed  Protection 


Requirements  for  future  rangeland  watershed  protection, 
rehabilitation,  and  improvement  in  Subregion  3 are  listed  on 
tables  172,  173,  and  174.  Most  of  these  measures  and  practices 
which  improve  watershed  conditions  also  have  other  purposes. 
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Table  174  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
and  Other  Management  Purposes,  2001  to  2020.  Subregion  3 


Measures  & Practices  Units 


Cover  Improvement  ti  Soil  Stabilization 

Revegetation  (grass,  shrubs)  Acres 
Brush  Control  Acres 
heed  Control  Aeres 
Fertilizing  Acres 
Contouring,  Pitting,  Furrowing  Acres 
beep  Tillage  Acres 
Stream  f,  Bank  Stabilization  Acres 
Katerspreading  Acres 
Irrigation  Acres 


Land  Owner sh 

JL 

Watershed  Purposes!/ 

Public 

z/  Private 

Total 

(1)  (2) 

nr 

25,500 

14,000 

39,500 

X 

X 

X 

•^.TOO 

95,400 

268.800 

- X 

X 

- 

26,900 

14,800 

41,700 

- X 

- 

- 

13,900 

7,600 

21,500 

- X 

X 

16,900 

9.300 

26.200 

X 

18,400 

10,100 

28,500 

X 

- 

300 

100 

400 

X 

- 

8,100 

4,500 

12,600 

* X 

- 

- 

400 

200 

600 

- X 

* 

■ 

Watershed  Oriented  Land  Mgt.  Practices 


Livestock  Control  Fences 

Miles 

200 

100 

300 

Livestock  U Game  Water  Facilities 

Number 

100 

100 

200 

Special  Fire  Control 
Road  Stabilization 

\eres 

886,600 

48^ ,600 

1 .374,200 

Lxisting  Roads 

Miles 

300 

100 

400 

New  Roads 

Mi  les 

100 

55 

155 

Abandoned  Roads 

Miles 

20 

10 

30 

Stream  Clearance 

Miles 

30 

20 

50 

Pollution  Abatement 

Miles 

500 

200 

700 

hater  Control  Structures 

Ponds  ij  Small  Reservoirs 

Numhc  r 

65 

55 

100 

Acre  Ft. 

70 

50 

100 

Detentions 

A umber 

J 

2 

6 

Cu.  Ids. 

600 

500 

900 

Check  Liams  (Gully  Plugs) 

Number 

600 

400 

1 ,000 

Cu.  Yds. 

10,200 

5,600 

15,800 

Dikes 

lin.  Ft. 

10,200 

5 ,600 

15,800 

Diversions 

Number 

45 

25 

70 

i u.  Yds. 

25,500 

14,100 

59,600 

1/  Most  measures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
~ practices  arc  indicated  in  the  four  columns  as  follows;  Col.  1-Drainage;  Col.  2-hatcr  Conservation; 

Col.  3- Pros  ion  6 hater  Quality  Control;  Col.  4-Flood  F,  Debris  Control. 

2/  Includes  ledcral.  State,  County,  and  Municipal  Ownership. 

Source:  Data  collected  from  land  management  agencies  specifically  for  the  C-\r  Study. 


Cover  improvement  and  soil  stabilization  practices  will  be 
required  on  a total  1.4  million  acres  of  rangeland  between  1966  and 
2020.  Many  of  these  will  be  recurrent  efforts,  and  a combination  of 
practices  will  be  applied  on  some  of  the  same  areas.  About  128,000 
acres  will  need  revegetation  and  brush  should  be  controlled  on  some 
812,000  acres  (includes  recurrent  control  on  518,000  acres).  About 
35  percent  of  these  practices  will  be  for  improved  watershed 
conditions,  and  65  percent  will  be  for  forage  production.  An 
estimated  98  miles  of  bank  stabilization  should  be  accomplished 
along  streams  and  reservoirs  by  revegetation  and  structural  measures. 

Various  grazing  management  systems  must  be  adopted  to 
increase  range  grazing  capacity  while  at  the  same  time  providing 
adequate  cover  improvement  and  soil  stabilization  for  watershed 
protection.  These  efforts  should  be  accompanied  by  construction  of 
about  1,500  miles  of  livestock  fencing  and  development  of 
800  livestock  and  game  water  facilities.  On  most  rangeland  areas, 
special  fire  prevention  efforts  are  needed  to  permit  early 
detection  and  suppression  action  while  fires  are  still  small. 

About  670  miles  of  existing  roads,  300  miles  of  new  roads 
and  140  miles  of  abandoned  roads,  will  require  soil  stabilization 
practices  to  prevent  erosion  and  excessive  runoff.  Stream 
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Additional  water  facilities  should  be  developed  for  improved  livestock  distribution  and 
increased  utilization  of  range  resources,  such  as  this  spring  development  in  Rattlesnake 
Canyon,  near  Yakima.  (SCS  W-1901-7) 


clearance  is  needed  along  some  150  miles  of  waterways  and  pollution 
abatement  treatment  will  be  needed  along  approximately  700  miles  of 
stream  (most  of  this  represents  a recurring  effort  along  streams 
currently  receiving  attention) . 


Erosion  and  Sediment  Yield  Improvement 


The  highest  sediment  yield  areas  in  this  subregion  are  in 
the  "Low"  and  "Medium"  categories  (table  151)  , producing  between 
.15  and  .35  acre-feet  of  sediment  per  square  mile  each  year.  Some 
small,  critically  eroded  areas  are  also  located  within  the 
generalized  "Very  Low"  category.  Erosion  and  water  quality 
control  measures  will  be  concentrated  on  the  higher  sediment  yield 
areas.  Adjustment  of  grazing  use  on  some  areas  and  improved 
vegetative  cover  along  with  an  anticipated  7 percent  decrease  in 
range  acreage,  should  result  in  a 13  percent  reduction  in  annual 
sediment  yield  from  157  acre-feet  in  1966  to  136  acre  - feet  by 
2020  (table  175). 


k 
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Table  175  - Annual  Sediment  Yield  Projections  from  Rangeland, 

Subregion  3 


Sediment  Yield 

Categories!/ 

1966 

1980 

2000 

2020 

Very  Low 

1,481.0 

Rangeland  Acreage 
(1,000  acres) 

1,441.7  1,431.0 

1,410.1 

Low 

34.6 

30.0 

23.9 

17.9 

Medium 

19.2 

14.3 

7.1 

- 

High 

- 

- 

- 

- 

Very  High 

- 

- 

- 

- 

Total 

1,534.8 

1,486.0 

1,462.0 

1 ,428.0 

Percent  Change 

from  1966 

.0 

-3.2 

-4.7 

-7.0 

Very  Low 

139 

Annual  Sediment  Yield 
(acre-feet) 

135  134 

132 

Low 

8 

7 

6 

4 

Medium 

10 

8 

4 

- 

High 

- 

- 

- 

- 

Very  High 

- 

- 

- 

- 

Total 

157 

150 

144 

136 

Percent  Change 

from  1966 

.0 

-4 

-8 

-13 

\J  Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet,  respectively . 


Improved  Range  Condition  and  Capacity 

Estimated  future  range  improvement  is  shown  on  table  176. 

In  1966  only  25  percent  of  the  rangeland  was  in  good  condition. 

With  scheduled  improvements,  good  condition  range  will  be  increased 
to  63  percent  by  2020,  or  from  384,000  acres  to  899,000  acres. 

Poor  condition  range,  accounting  for  41  percent  of  the  total 
acreage  in  1966,  will  be  reduced  to  14  percent  by  2020,  decreasing 
from  637,000  acres  to  207,000  acres.  Despite  a decrease  of 
107,000  acres  of  rangeland,  the  1966  grazing  capacity  of  192,000 
AUMs  is  expected  to  increase  to  278,000  AUMs  in  2020,  an  increase 
of  45  percent.  Even  with  this  improvement,  range  forage  production 
will  meet  only  about  2 percent  of  the  anticipated  demand  for  livestock 
production  in  Subregion  3 by  2020  , compared  to  4.2  percent  in  1966. 
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Table  176  - 

1st i mated  Potential 

Rangeland 

Improvement , 

Subregion  3 

Range  t \*pe 

196b 

1980 

2000 

and  ( omdi  t . ’n 

Acres 

AUMs 

Acres 

AUMs 

Acres 

AUMs 

Acres 

TOT" 

(1.0001 

(1,000) 

(1  ,000) 

(1.000) 

(1.000) 

(1 .000) 

(1.000) 

(1 .non) 

Grassland 

Good 

151.4 

43.3 

197.1 

56.3 

262.1 

74.9 

357.0 

102.0 

Fair 

260.9 

32.6 

231.0 

28.9 

206.7 

25.9 

161 .6 

20.2 

Poor 

299 . 3 

19.9 

241.7 

16.1 

177.4 

11.8 

100.1 

6.7 

Seeded  Range 

55.8 

18.6 

92.3 

30.8 

116.4 

38.8 

138.7 

46.2 

Total 

767.4 

114.4 

762.1 

132.1 

762.6 

151.4 

757.4 

175.1 

Sagebrush 

Good 

163.3 

32.6 

203.5 

40.7 

304.4 

60.9 

378.6 

7S.7 

Fair 

234.4 

21.3 

211.8 

19.2 

166.5 

15.1 

140.8 

12.8 

Poor 

312.5 

17.0 

253.2 

13.8 

174.0 

9.5 

98.0 

5.3 

Total 

710.2 

70.9 

668.5 

73.7 

644.9 

85.5 

or. 4 

93.8 

Other  Brush 

Good 

13.2 

3.3 

15.5 

3.9 

19.7 

4.9 

24.3 

6.1 

Fai  r 

18.9 

2.  1 

18.0 

2.0 

20.8 

2.3 

20.0 

2.2 

Poor 

25.  1 

1.1 

21.9 

.9 

14.0 

.6 

8.9 

.4 

Total 

57.2 

6.5 

is. A 

6.8 

54.5 

7.8 

S3. 2 

R . 7 

To  t a 1 

Good 1 ! 

383 . 7 

97.8 

508.4 

131.7 

702.6 

179.5 

898.6 

230.0 

Fair 

514.2 

56.0 

460 . 8 

50.1 

394.0 

43.3 

322.4 

35.2 

Poor 

636.9 

38.0 

516.8 

30.8 

365.4 

21.9 

207.0 

12.4 

Grand  Total 

1 ,534.8 

191.8 

1.486.0 

212.6 

1 .462.0 

244.7 

1 ,428.0 

277.6 

1 Includes  seeded  range. 

Source:  Table 

150  "Present 

Status" 

rangeland  narrative. 

ruture  estimates  for  this 

study  arc 

based 

on  representative  on-site  survey*  for  production  guides  with  consideration  to  the  capability 
of  the  range  l or  improvement  with  proper  management  and  ut  i 1 1 :.ition . 


Estimated  Program  Investment  Costs 

Investment  cost  estimates  (based  on  1969  dollars)  are  shown 
in  table  177  for  all  future  measures  and  practices  shown  on  tables  172, 
173,  and  174.  Cover  improvement  and  soil  stabilization  programs 
will  require  $3.2  million  between  1966  and  2020,  44  percent  of  the 
total  watershed  program  costs  of  $7.4  million.  Watershed  oriented 
land  management  costs  require  $3.5  million  or  46  percent  of  total 
program  costs,  and  water  control  structures  require  $734,000  or 
10  percent  of  total  costs. 

Based  on  the  present  ratio  of  rangeland  ownership,  an 
estimated  $4.8  million  (65  percent  of  total  requirements)  will  be 
directed  to  publicly  owned  rangeland.  The  private  range  will  need 
$2,6  million  or  35  percent  of  the  total. 
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Table  177  - Estimated  Cost  of  Required  Measures  and  Practices 
for  Watershed  Protection  and  Rehabilitation  of  Rangeland 
by  Major  Types  of  Watershed  Programs,  Subregion  3_  1/ 


Major  Types  of 

1966 

1980 

2000 

Watershed  Programs 

to  1980 

to  2000 

to  2020 

Total 

($1000) 

($1000) 

($1000) 

($1000) 

Public 

Land 

Cover  Improvement  and 

452.0 

859.4 

790.6 

2,102.0 

Soil  Stabilization 
Watershed  Oriented  Land 

701.1 

762.7 

793.5 

2,257.3 

Management  Practices 
Water  Control  Structures 

178.2 

213.3 

88.5 

480.0 

Total 

1,331.3 

1,835.4 

1,672.6 

4,839.3 

Private 

Land 

Cover  Improvement  and 

250.4 

493.0 

392.8 

1,136.2 

Soil  Stabilization 
Watershed  Oriented  Land 

374.5 

413.3 

411.2 

1,199.0 

Management  Practices 
Water  Control  Structures 

94.9 

110.7 

48.0 

253.6 

Total 

719.8 

1,017.0 

852.0 

2,588.8 

Total 

Cover  Improvement  and 

702.4 

1,352.4 

1,183.4 

3,238.2 

Soil  Stabilization 
Watershed  Oriented  Land 

1,075.6 

1,176.0 

1,204.7 

3,456.3 

Management  Practices 
Water  Control  Structures 

273.1 

324.0 

136.5 

733.6 

Total 

2,051.1 

2,852.4 

2,524.6 

7,428.1 

1/  Based  on  measures  and  practices  shown  on  Tables  172,  173,  and  174  witl 
constant  1969  dollars. 


Other  Land 

Joint  coordinated  planning  must  be  accomplished  by  all  levels 
of  Government  and  private  interests  to  meet  watershed  needs  in  a 
period  of  expanding  development.  Planning  should  provide  for  flood 
protection,  drainage,  water  needs,  recreation,  fish  and  wildlife, 
and  esthetic  values.  Urban  needs  must  be  closely  coordinated  with 
adjacent  development  of  agricultural  and  rural  areas. 

In  addition  to  the  18  watersheds  with  present  water  supply 
problems  for  municipal,  industrial,  and  rural-domestic  uses,  problem 
areas  will  be  increased  by  more  population  and  associated  land  and 
water  needs.  More  intensive  study  is  required  to  determine  the 
full  extent  of  the  problems  and  feasible  solutions  for  adequate 
sewage  treatment,  pollution  abatement,  and  sources  of  water. 

Channel  work,  flood-water  retention  structures,  or  a 
combination  of  the  two,  will  be  required  to  reduce  flood  damage  on 
the  13,600  acres  now  subject  to  frequent  flooding,  along  with  flood 
plain  zoning  to  prevent  this  problem  from  growing. 
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Damages  caused  by  flooding  of  urban  properties  along  small  tributaries  result  in 
phenomenal  monetary  losses.  (SCS  W-3285-6) 


Intensive  soil  surveys  and  interpretations  are  needed  in 
areas  of  future  urban  expansion  to  assist  in  planning.  Soil 
interpretations  should  include  considerations  of  drainage  and 
flooding  and  sliding,  as  well  as  suitability  for  construction  of 
foundations  and  drainfields.  Results  of  these  surveys  should  be 
reflected  in  urban  and  suburban  zoning  ordinances. 

Erosion  and  sediment  from  adjacent  lands  and  construction 
sites  create  continuing  and  increasing  problems  in  urban  and 
industrial  areas.  Measures  to  control  these  problems  include  land 
treatment  on  adjacent  lands,  more  adequate  f loodways , debris 
basins,  and  strict  construction  controls  to  reduce  damages . 
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In  parts  of  the  subregion,  damage  is  caused  by  blowing  sand 
and  creation  of  dunes.  An  estimated  5,500  acres  of  dune  stabilization 
work  should  be  accomplished  between  1966  and  2020.  This  includes 
planting  or  seeding  of  some  areas  and  other  measures  to  reestablish 
vegetative  cover  and  to  prevent  expansion  of  sand  areas. 

Most  measures  and  practices  required  to  satisfy  needs  for 
other  land  have  been  included  and  costed  in  other  sections  of  this 
appendix  and  in  Appendices  VII,  Flood  Control;  IX,  Irrigation; 

XI,  Municipal  and  Industrial  Water  Supply;  and  XII,  Water  Quality 
and  Pollution  Control. 


SUBREGION  4 
UPPER  SNAKE 


PRESENT  STATUS 

Subregion  4 includes  all  the  Snake  River  Drainage  above 
King  Hill.  The  total  area  is  22.9  million  acres  (13  percent  of 
the  region)  including  a land  area  of  22.7  million  acres  and  266,700 
acres  of  large  water  bodies.  Over  72  percent  of  this  area  is  in 
public  ownership,  and  the  balance  is  private.  The  largest  public 
ownership  is  Federal,  nearly  60  percent  in  national  forests  and 
Bureau  of  Land  Management  grazing  areas.  Generalized  cover  and 
land  use  for  the  subregion  is  shown  on  figure  25  and  table  178. 

Average  annual  precipitation  varies  from  less  than  8 inches 
in  the  more  arid  areas  of  Idaho  to  more  than  40  inches  in  the 
mountains  of  western  Wyoming.  Precipitation  during  the  growing 
season  is  inadequate  for  dryland  crop  production  in  most  of  the 
subregion.  The  frost-free  period  varies  greatly  with  elevation  and 
other  conditions,  and  ranges  from  120  to  150  days  along  the  Snake 
River  near  Rupert  to  about  110  days  at  Idaho  Falls. 

Total  runoff  for  the  subregion  is  6.2  million  acre-feet 
annually.  These  yields  vary  considerably  but  about  half  originate 
on  forested  areas  (figure  25) . 

Highest  sediment  yields  are  from  the  rangeland  areas, 
accounting  for  over  60  percent  of  the  total.  Another  source  is 
the  cropland  area  in  the  Upper  Snake  River  Plain  (figure  26  and 
table  178). 

Table  178  - Generalized  Sediment  Yield  by  Cover  and  Land  Use, 

Subregion  4 

Cover  and  Sediment  Yield 


Land  Use 

Acres 

Percent 

Ac. Ft. /Year 

Percent 

(1,000) 

Cropland 

3,781.3 

16 

875 

28 

Forest  Land 

4,296.9 

19 

262 

8 

Rangeland 

13,555.8 

60 

1,917 

62 

Other  Land 

1,047.8 

5 

49 

2 

Total 

22,681.8 

100 

3,103 

100 

LOCATION  MAC 


urns' 

Ibow 

RIVER 

RES 


SAL  HO* 
CREEK 


IDAHO 
NEVADA i 


ti5 

SJ 

£1 

!S1 

h>  < 

LEGEND 


CROPLAND 


RANGELAND 


FOREST  LAND 


Non-Com  mercial 


Grass  and  Meadowland 


Sag®  and  Other  Brushland 


forest  Range 


Reserved  from  Timber  Harvest 


□ OTHER  LAND 

COLUMBIA- NORTH  PACIFIC 
COMPREHENSIVE  FRAMEWORK  STUDY 

GENERALIZED 
COVER  AND  LAND  USE 

UPPER  SNAKE, SUBREGION  4 


FIGURE  25 


Cropland 


Early  in  the  settlement  of  the  subregion,  the  farms  and 
cropland  were  confined  to  the  high  mountain  valleys  and  along  the 
streams.  With  the  completion  of  the  railroad  and  development  of 
irrigation  water,  the  number  of  farms  increased  rapidly  and  the 
cropland  area  was  extended  into  arid  and  semiarid  areas  of  the 
central  and  southwestern  portions.  The  subregion  includes  3.8 
million  acres  of  which  about  2.4  million  acres  are  irrigated  and 
1.4  million  acres  are  dry- farmed.  Types  of  crops  grown  on  these 
lands  are  shown  in  table  179. 


Table  179  - Types  of  Crops,  Subregion  4,  1966 


Hay  and 

Small 

Row 

Field 

States 

Pasture 

Grain 

Crops 
•1000  acr 

Fallow 

Crops 

Total 

Dry  Cropland 

Idaho 

152.2 

622.1 

-- 

572.5 

— 

1,346.8 

Wyoming 

7.8 

10.8 

-- 

3.6 

-- 

22.2 

Nevada 

.5 

— 

— 

— 

. 5 

Utah 

-- 

1.4 

-- 

-- 

-- 

1.4 

Total 

160.5 

634.3 

-- 

576.1 

-- 

1,370.9 

Irrigated  Cropland 

Idaho 

918.4 

649.4 

684.2 

-- 

5.3 

2,257.3 

Wyoming 

115.8 

17.8 

-- 

-- 

.3 

133.9 

Nevada 

12.4 

— 

— 

— 

-- 

12.4 

Utah 

6.2 

.6 

-- 

— 

— 

6.8 

Total 

1,052.8 

667.8 

684.  i 

5.6 

2,410.4 

Total 

Cropland  1,213.3  1 

,302.1 

584.2 

576.1 

5.6 

3,781.3 

Source : 

Appendix  IV, 

Land  and 

Mineral 

Resources 

Farming  enterprises  in  the  far  eastern  part  and  in  the 
high  mountain  valleys  include  hay,  grain,  and  pasture  (both 
irrigated  and  dry).  Livestock  are  raised  throughout  the  area. 
Seed  potatoes  are  an  important  crop  in  the  Ashton,  Teton,  and  the 
Little  and  Big  Lost  River  areas. 

In  the  central  and  western  portion,  farming  is  more 
diversified  with  large  acreages  of  potatoes,  sugar  beets,  beans, 
and  com.  From  Idaho  Falls  west,  potatoes  are  one  of  the 
principal  irrigated  crops. 
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Dryland  wheat-fallow  farming  is  scattered  throughout  the 
subregion.  In  the  central  and  western  areas  it  is  grown  primarily 
in  the  mountain  valleys  and  on  the  upper  slopes  where  rainfall  is 
adequate.  In  the  eastern  portion  where  there  is  more  precipita- 
tion, dryland  wheat  is  one  of  the  principal  crops. 


Water  Conservation 

All  of  the  cropland  is  in  an  arid  to  semiarid  climate,  and 
water  conservation  is  important  to  both  irrigated  and  nonirrigated 
farming  enterprises.  Water  conservation  practices  such  as  land 
leveling,  installation  of  pipelines,  lined  ditches,  and  water  con- 
trol structures  have  improved  the  irrigation  systems  and  brought 
about  improved  water  management.  Ponds  and  reservoirs  are  con- 
structed to  catch  and  store  surface  waste  water.  Pumps  and  pipelines 
are  often  installed  to  pump  the  waste  water  back  on  the  land  for 
reuse.  Table  180  shows  the  present  status  of  water  conservation 
practices  applied  to  the  cropland  in  the  subregion. 


Table  180  - Water  Conservation  Practices  Applied  on  Cropland,  Subregion  4,  1966 


Practice 

Idaho 

Utah 

Nevada 

SuH region 

Water  Control 
Facilities 

No. 

69,542 

8,895 

593 

100 

' 79,130 

Irrigation  Water 
Conveyance  Facilities 

Mi. 

11,352 

873 

43 

52 

12,320 

Water  Storage 
Facilities 

No. 

1,437 

24 

23 

26 

1,510 

Irrigation  Systems, 
Surface  6 Subsurface 

No. 

1,723 

36 

1 

20 

1,780 

Irrigation  Systems, 
Sprinkler 

No. 

1,899 

295 

3 

3 

2,200 

Irrigation  Water 
Management 

1,000  Ac. 

824.0 

15.5 

.9 

1.5 

842.0 

Land  Shaping 

1,000  Ac. 

431.5 

24.1 

2.9 

2.5 

461.0 

Source:  Soil  Conservation  Service  Data 


Water  conservation  measures  presently  being  used  on  non- 
irrigated land  include:  (1)  Alternate  wheat-fallow  cropping; 

(2)  stubble  mulching;  (3)  chiseling;  (4)  diversions.  With  the  use 
of  these  practices,  the  intercepted  water  infiltrates  into  the  soil, 
helps  control  erosion,  and  is  available  for  crop  use.  Most  of 
these  practices  are  presently  established  on  dryland  areas.  How- 
ever diversions  are  only  being  used  on  critical  areas  and  some 
lands  are  not  protected  from  water  loss  and  erosion. 

Methods  of  irrigation  and  water  availability  are  shown  on 
table  181.  Methods  vary  from  wild  flooding  to  carefully  designed 
border,  dike,  and  sprinkler  systems.  The  irrigation  method  used 
on  a given  field  depends  upon  many  factors  including  soil  texture 
and  depth,  topography,  crop  grown,  cost  of  water,  opportunity  to 
dispose  of  or  reuse  water,  and  amount  of  labor. 
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Table  181  - Water  Availability  and  Irrigation  Methods  for  Cropland, 

Subregion  4,  1966 


Item 

Idaho 

Wyoming 

Nevada 

Utah 

Total 

Percent 

0 

,000  acres) 

Water  Source 

Streamflow 

447.8 

133.7 

12.1 

5.9 

599.5 

25 

Ground  Water 

653.9 

- 

.3 

- 

654.2 

27 

Storage 

1,155.6 

.2 

- 

.9 

1,156.7 

48 

Total 

2,257.3 

133.9 

12.4 

6.8 

2,410.4 

100 

Area  with 

Adequate  Supply 

1,910.1 

36.7 

5.5 

1.1 

1,953.4 

81 

Area  with 

Inadequate  Supply 

347.2 

97.2 

6.9 

5.7 

457.0 

19 

Method  of  Irrigation 

Surface 

1,805.5 

121.1 

12.4 

6.8 

1,945.8 

81 

Sprinkler 

451.8 

12.8 

” 

464.6 

19 

Source:  Soil  Conservation  Service,  C-NPRBS  Data 


The  water  supply  is  adequate  for  the  land  that  is  irrigated 
from  the  Snake  River.  Streamflows  are  supplemented  by  approximately 
4.5  million  acre-feet  of  upstream  storage.  Tributaries  to  the  Snake 
River  and  the  nontributary  streams  on  the  north  side  of  the  Snake 
River  Plain,  however,  are  not  so  reliable  and  several  areas  are 
short  of  water.  Surface  water  supplies  come  almost  entirely  from 
snowmelt,  which  are  forecast  before  the  planting  season.  Ground 
water  is  generally  adequate  for  the  land  that  is  irrigated  from 
this  source.  However,  in  some  areas  pumping  has  been  restricted 
because  of  lowering  water  tables. 


Drainage 

Approximately  396,300  acres  or  10  percent  of  the  cropland 
has  a drainage  problem,  mostly  associated  with  irrigation  (table 
182).  Of  this  amount,  94,000  acres  would  require  group  or  project- 
type  action  to  correct.  The  remaining  areas  could  be  corrected  by 
individual  action. 


% ► 


Sprinkler  systems  are  used  to  irrigate  steep  or  gravelly  soil.  This  field  of  grass  and 
legume  on  the  Idaho ’■Wyoming  border  draws  water  from  a oormunity  pipe  system  which  delivers 
water  from  a mountain  stream.  Sprinkling  pressure  is  obtained  by  gravity.  (0FC~3l~4) 
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Tab  Jo  182  - (,'ropland  Areas  with  a Wetness  Problem,  Subregion  4, 

1966 


Capability  Class  Idaho  Wyoming  Nevada  Utah  Total 

(1,000  acres) 


II 

14.0 

- 

- 

- 

14.0 

III 

139.1 

- 

8.0 

- 

147.1 

IV 

190.2 

45.0 

- 

■ 

235.2 

Total 

343.3 

45.0 

8.0 

- 

396 . 3 

Source:  Soil  Conservation  Service,  C-NPRBS  Data 

Drainage  investigations  in  parts  of  the  subregion  show  that 
more  than  25  percent  of  the  water  diverted  in  the  canals  is  lost 
by  seepage.  A direct  relationship  exists  between  the  elevation  of 
the  water  table  and  the  start  and  finish  of  the  irrigation  season. 
In  many  areas  where  irrigated  alfalfa,  sugar  beets,  grain,  and 
potatoes  were  originally  grown,  the  land  is  now  wet  meadow  or  low 
quality  saltgrass  and  foxtail  pasture. 

The  drainage  and  high  water  table  problem  occurs  primarily 
in  five  areas:  Roberts,  Southeast  Blackfoot,  Sterling  Bench, 

Camas  Prairie,  and  Rupert.  Although  several  large  drains  have 
been  constructed,  the  problem  areas  are  gradually  enlarging  and 
generally  becoming  worse.  The  present  status  of  drainage  practices 
is  shown  in  table  183. 


Table  183  - Drainage  Practices  Applied  to  Cropland,  Subregion  4, 

1966 


Item 

Unit 

Wyoming 

Idaho 

Utah 

Nevada 

Total 

Conduits  S Ditches 

Mi  les 

18 

200 

4 

4 

226 

Structures 

No. 

2 

21 

4 

- 

27 

Source:  Soil  Conservation  Service  Data 
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High  water  tables  and  sub-surface  drainage  problems  restrict  land  use  and  crop  production  in 
several  areas  of  the  subregion.  (1-1153-9) 

Erosion  and  Sedimentation 

Erosion  of  the  cropland  is  widespread  and  serious  throughout 
the  subregion.  About  2,203,000  acres  of  cropland  have  an  erosion 
potential  (table  184) . 


Table  184  - Cropland  Areas  with  an  Erosion  Potential 
by  Capability  Class,  Subregion  4,  1966 


Capability 

Class 

Idaho 

Wyoming 

Nevada 
1000  acre: 

Utah 

Total 

II 

371 







371 

III 

1,407 

-- 

-- 

38 

1,445 

IV 

364 

19 

4 

-- 

387 

Total 

2,142 

19 

4 

38 

2,203 

Source:  Soil 

Conservation  Service 

, C-NPRBS 

Data. 

Erosion 

has  increased  noticeably  the 

last  10 

years  with 

severe  gully  pattern  developing  over  much  of  the  cropland.  Many 
areas  that  were  once  farmed  in  large  blocks  are  now  cut  into  small 
fields  by  gullies  too  deep  to  cross  with  farm  machinery.  Present 
farming  conditions  and  methods,  including  the  use  of  large,  fast- 


traveling farm  machinery,  are  contributing  to  erosion  and  soil  loss.  ' 


J 


The  most  severe  and  damaging  erosion  occurs  in  the  dryland 
areas  where  soils  are  formed  in  deep  beds  of  wind  deposited  silt. 

A large  portion  has  limited  rainfall  and  is  under  a grain-fallow 
cropping  system.  Frozen  ground  during  the  runoff  period  prevents 
water  from  soaking  into  the  soil  and  the  surface  erodes  severely 
as  it  thaws.  Summer  storms  of  a cloud  burst  nature  cause  heavy 
damage  to  fallow  fields.  The  erosion  rate  on  the  dry  cropland 
averages  approximately  5 to  10  tons  per  acre  per  year.  However, 
erosion  rates  as  high  as  300  tons  per  acre  have  been  measured  on 
individual  fields. 

Much  of  the  irrigated  land  is  subject  to  erosion.  In  parts 
of  the  irrigated  area  the  land  is  steep  and  the  loessal  soils 
erode  when  irrigation  water  is  applied.  Fields  cropped  to  sugar 
beets,  potatoes,  com,  and  beans  are  the  most  susceptible.  Poor 
irrigation  methods  on  steep  land  and  erodible  soil  create  a 
serious  erosion  problem.  Generally,  little  erosion  occurs  in 
pasture  and  hay  fields.  There  is  some  soil  movement  in  grain 
fields,  but  it  is  usually  not  critical. 

A new  erosion  and  sediment  problem  is  occurring  in  areas 
that  have  recently  been  developed  by  sprinkler  irrigation. 
Thousands  of  acres  of  rough,  sloping  brush  and  dry  cropland  that 
formerly  had  a fair  protective  cover  are  being  irrigated.  The 
land  is  farmed  without  regard  to  contour  or  slope. 


I 

l 

Y 
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ZVie  sandy  and  silty  soil  moves  readily  with  the  wind.  Proper  tillage  and  management  of  crop 
residues  can  greatly  reduce  wind  erosion.  (1-1228-5) 

Harvesting  operations  in  the  fall  leave  the  row  cropland  bare 
and  compacted.  The  soil  profile  is  full  of  moisture  from  irriga- 
tion, and  runoff  from  the  land  is  much  greater  than  before.  The 
resulting  flood  water  and  the  heavy  sediment  it  carries  are  causing 
extensive  damage  to  lower  lying  cropland  that  has  been  relatively 
free  from  these  problems  in  the  past.  (Land  that  is  steep  and 
erodible,  or  is  otherwise  not  suited  for  surface  irrigation,  should 
be  left  in  permanent  sod  crops.) 

Erosion  has  been  controlled  on  the  flatter  land  by  planting 
grasses  and  legumes  in  a rotation  with  small  grain  to  maintain  soil 
structure  and  provide  a protective  cover  for  the  land.  Tillage 
practices  such  as  fall  chiseling  and  stubble  mulching  also  protect 
the  soil  surface  and  increase  water  infiltration. 

On  the  steeper  land  where  the  snowfall  is  heavy,  structures 
are  used  to  supplement  the  vegetative  measures.  Grassed  waterways, 
diversions,  terraces,  and  debris  basins  are  used  separately  or  in 
combination  to  help  with  water  control.  The  present  status  of 
erosion  control  practices  on  cropland  is  shown  in  table  185. 

Wind  erosion  is  a serious  problem  throughout  the  subregion. 
Damage  occurs  mostly  in  the  early  spring  when  the  fields  are 
unprotected  and  the  seedlings  are  easily  damaged  by  wind  blown 
particles.  Conservation  practices  such  as  windbreaks,  cover  crops, 
crop  residues,  and  rough  tillage  are  used  to  protect  the  land. 
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Table  185  - ’Erosion  Control  Practices  Applied  on  Cropland,  Subregion  4,  1966 


Item 

Unit 

Wyoming 

Idaho 

Utah 

Nevada 

Total 

Conservation 
Cropping  System 

1,000 

Ac. 

19.7 

1,341.4 

10.0 

1.2 

1,372.3 

Crop  Residue  Use 

1,000 

Ac. 

16.7 

844.8 

.2 

- 

861.7 

Ditch  Bank  Seeding 

Miles 

- 

330.0 

1.0 

- 

331.0 

Diversions  and 
Terraces 

Miles 

3.0 

7.0 

5.0 

. 

15.0 

Field  Windbreak 

Mi  les 

1.0 

303.0 

- 

1.0 

305.0 

Grade  Stabilization 
Structures 

No. 

. 

175.0 

2.0 

10.0 

187.0 

Grassed  Waterways 

1,000 

Ac. 

1.3 

1.2 

- 

.2 

2.7 

Pasture  and  Hayland 
Planting 

1,000 

Ac. 

39.9 

91.7 

.6 

1.4 

133.6 

Stripcropping 

1,000 

Ac . 

- 

10.8 

2.7 

- 

13.6 

Stubble  Mulch 

1,000 

Ac. 

- 

228.0 

5.3 

233.3 

Source:  Soil  Conservation  Service  Data. 

Flooding 

Over  7 percent  of  the  cropland  or  283,000  acres  suffers 
damage  from  flooding.  The  damage  occurs  along  the  major  rivers 
and  tributaries  and  in  some  localized  areas. 

The  flooding  varies  greatly  in  cause,  patterns  of  flow, 
frequency,  seasons  of  occurrence,  areas  affected,  and  amount  of 
damages.  The  prime  source  of  flood  flows  in  most  streams  in  the 
region,  particularly  those  draining  high  elevation  areas,  is 
spring  snowmelt.  Rainstorms  during  the  snowmelt  runoff  often  add 
to  the  problem  and  produce  high  flood  peaks  in  streams.  At  the 
lower  elevations,  late  winter  or  early  spring  rains  cause  most 
flooding.  Frozen  ground  conditions  prevent  infiltration  and 
ground  storage  of  water  and  are  a major  factor  contributing  to  the 
flooding  of  these  areas.  Ice  jams  in  the  larger  streams  also 
contribute  to  the  problem.  Summer  thunderstorms  cause  extensive 
damage  almost  yearly  in  some  areas. 

Land  along  the  small  streams  and  in  the  narrow  valleys  is 
normally  cropped  to  hay  and  pasture  and  generally  does  not  suffer 
extensive  damage.  In  other  areas,  however,  high  producing  land  on 
which  potatoes,  sugar  beets,  grain,  and  alfalfa  are  grown  is  often 
damaged  severely.  According  to  Appendix  VII,  Flood  Control,  the 
estimated  annual  average  rural  flood  damages  are  over  $7.3  million, 
but  this  includes  damages  to  roads,  bridges,  irrigation  and 
drainage  structures,  and  natural  channels  that  are  not  cropland. 

The  total  estimated  average  annual  flood  damages  are  over 
$8.6  million. 

Practices  applied  to  safely  remove  excess  water,  stabilize 
channels,  and  prevent  bank  erosion  and  flooding  are  shown  on 
table  186. 


Flaeh  floods  erode  the  cropland  and  deposit  sediment  on  fields , roads,  and  farmsteads.  Most 
of  such  flooding  can  be  controlled  by  proper  land  treatment.  (1-2382) 


Table  186  - Flood  Protection  Measures  Applied  on  Cropland  Areas, 

Subregion  4,  1966 


Item 

Unit 

Idaho 

Utah 

Nevada 

Total 

Stream  Channel 
Improvement 

Miles 

1 

65 

4 

70 

Streambank 

Protection 

Mi  les 

9 

9 

- 

2 

20 

Dikes  and  Levees 

Mi  les 

2 

49 

Tr. 

Tr. 

51 

Stream  Channel 

Stabilization 

Miles 

10 

3 

- 

4 

17 

Forest  Land 


r 


Forests  cover  4.3  million  acres,  or  19  percent  of  the  total 
land  area  in  the  subregion.  About  93  percent  is  in  public  ownership 
and  7 percent  is  private.  Of  this,  58  percent  is  commercial  forest 
land  and  42  percent  is  noncommercial.  The  commercial  area  supports 
nearly  15.6  billion  board  feet  of  merchantable  timber:  98  percent 

on  public  land  and  2 percent  on  private.  In  1964,  74  million 
board  feet  were  harvested  from  these  areas,  furnishing  employment 
for  some  400  workers.  The  noncommercial  forest  is  located 
principally  in  the  high  alpine  areas  approaching  timberline,  or 
involves  commercial  forest  withdrawn  from  commercial  use. 

Activities  such  as  logging,  road  construction,  or  others  that 
disturb  vegetative  cover,  are  limited  here.  Grazing  is  an 
important  use  of  both  the  commercial  and  noncommercial  forest 
areas  in  parts  of  the  subregion. 

Although  only  19  percent  of  the  subregion  is  forested,  over 
52  percent  of  the  annual  runoff  originates  here.  These  watersheds 
provide  domestic  water  for  46  percent  of  the  urban  population  and 
are  a major  source  of  irrigation  water. 

The  forest  lands  of  the  subregion  are  generally  in  good 
hydrologic  condition,  with  sediment  yields  low  overall.  Average 
sediment  production  is  slightly  over  260  acre-feet  per  year, 
representing  about  8 percent  of  the  total  from  the  subregion  (table  187). 
Localized  severe  soil  movement  is  common  and  causes  most  of  the 
sediment . 


Table  187  - Present  Sediment  Yield,  Forest  Land,  Subregion  4 


*> 


Watershed  Protection 

Timber  harvest  procedures  are  limited  to  tree  selection  and 
partial  cut  practices.  Yarding  is  done  by  mobile  cranes  except  on 
gentle  terrain  where  bulldozers  operate.  Skid  trails  are  cross- 
drained  and  seeded  and  debris  is  removed  from  major  draws  and  water 
courses . 

Most  roads  have  permanent  drainage  structures  and  heavi ly 
used  routes  are  gravel  surfaced.  Standards  have  been  developed  for 
road  location  and  design  to  reduce  soil  movement  and  give  adequate 
opportunity  for  water  disposal.  In  many  cases,  exposed  cutbank  and 
fill  slopes  are  seeded  to  grass  to  reduce  soil  movement. 

Reforestation  measures  include  planting,  direct  seeding,  and 
natural  seeding,  usually  preceded  by  site  preparation  such  as  burning 
or  scarification.  Advanced  reproduction  is  protected  during  falling 
and  yarding  operations  by  on-the-ground  controls.  A summary  of  the 
harvest  practices  and  protection  activities  is  outlined  on  table  188. 


Table  188  - Average  Annual  Harvest  Activity,  Subregion  4 


Unit 

Public 

Private 

Total 

Harvest  Area 

Ac. 

21 ,000 

3,000 

24,000 

Area  Reforested  — 

Ac . 

3,000 

200 

3,200 

Slash  Disposal  Area  ,, 

Disturbed  Area  Treated— 

Ac . 

4,500 

500 

5,000 

Ac . 

3,200 

3,200 

Harvest  Road  Required 

Mi. 

105 

15 

120 

Harvest  Road  Treated  — 

Mi. 

90 

-- 

90 

\j  Includes  planting,  seeding  and  site  preparation.  Balance  ade- 
quately stocked  or  requires  no  regeneration  work. 

2/  Includes  seeding,  mulching,  debris  removal  and  cross -draining 
skidroads  and  logging  areas. 

3/  Cut  and  fill  stabilization  only. 

Watershed  Rehabilitation 

About  24  percent  of  the  forest  land  has  erosion  problems  that 
produce  about  160  acre-feet  of  sediment  per  year  (table  187) . Most 
of  this  results  from  water  movement  down  abandoned  roads,  through 
placer  mining,  and  across  areas  logged-over  and  overgrazed  years 
ago.  The  gully  in  the  accompanying  photograph  resulted  from  poor 
road  location  and  inadequate  drainage.  The  photo  indicates  a lack 
of  concern  for  soil  and  water  resources. 
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Gully  and  sediment  deposition  from  water flow  on  abandoned  road.  (Forest  Service) 

Current  rehabilitation  activities  include  gabion  construc- 
tion; riprap;  willow  planting;  revetments  and  channel  clearing  as 
streambank  rehabilitation  measures;  and  trenching,  backfilling, 
seeding,  and  planting  as  strip  mine  rehabilitation  measures. 
Abandoned  roads  are  usually  cross-drained,  pitted  and/or  seeded  to 
reduce  soil  movement.  Rehabilitation  practices  accomplished  on 
forest  lands  are  listed  in  table  189.  This  does  not,  however, 
include  nonrecurrent  fire  rehabilitation  measures. 


Water  Yield  Improvement 

Water  yield  improvement  programs  are  new  in  the  subregion. 
So  far,  they  have  been  limited  to  national  forest  areas  on  an 
experimental  basis. 


f 
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Table  189  - Average  Annual  Accomplishment,  Watershed 
Rehabilitation  Practices  on  Public  Forest  Land,  Subregion  4 


Practice 

Unit 

National 
Forest  1/ 

Pub  lie: 
Domain 

Indian 

Lands 

State 

Lands 

Sheet  Erosion  Control 

Ac . 

650 







Gully  Stabilization 

Mi. 

3 

-- 

-- 

-- 

Stream  Clearance  5 

Mi. 

6 

-- 

-- 

-- 

Stabilization 

Existing  Road  5 

Mi. 

25 

1 

-- 

-- 

Trail  Rehab.  ±/ 

Reservoir  Protection 

Ac . 

— 

— 

— 

— 

1_/  Average  of  period  1964-66. 

2/  Includes  abandoned  roads. 

Source:  Data  furnished  by  agency  as  listed. 


Rangeland 


Subregion  4 contains  13.6  million  acres  of  rangeland  which 
accounts  for  60  percent  of  the  total  land  area  (table  178).  The 
Federal  Government  has  jurisdiction  of  10.4  million  acres  or 
77  percent  of  the  range,  including  5.8  million  acres  administered 
by  the  Bureau  of  Land  Management..  3.3  million  acres  by  the  Forest 
Service,  and  1.3  million  acres  by  other  Federal  agencies.  Other 
public  range  included  884,000  acres  in  state  and  municipal  ownership 
(7  percent  of  the  total).  About  2.2  million  acres  or  16  percent  of 
all  range  are  privately  owned.  Rangeland  is  discussed  in 
Appendix  IV,  Land  and  Mineral  Resources. 

Present  rangeland  condition  and  capacity  is  shown  on 
table  190.  Sagebrush  is  the  predominant  cover  on  75  percent  of 
the  range,  grass  and  forbs  on  21  percent,  and  other  brush  and 
shrubs  on  4 percent.  Although  private  interests  control  only 
16  percent  of  the  total  range  acreage,  they  account  for  20  percent 
of  the  total  grazing  capacity  (6  acres  per  AIJM  on  private  lands, 
compared  to  7.6  acres  per  AUM  on  public  lands). 

Range  deterioriacion  caused  mainly  from  overgrazing  by  live- 
stock and  big  game  as  well  as  wildfires  was  clearly  in  evidence  by 
the  1920 's  and  1930' s.  Most  watershed  measures  and  practices  since 
then  have  been  directed  to  preventing  further  deterioration  and  to 
rehabilitating  severely  damaged  areas.  These  efforts  have  not  been 
intensive  enough  to  stop  deterioration  in  certain  areas.  Excessive 
grazing  use  has  been  reduced  on  about  10.9  million  acres  of  range- 
land  in  this  subregion  (80  percent  of  all  rangeland).  Yet  at  the 
present  time,  only  19  percent  of  the  range  is  in  good  condition, 
and  18  percent  remains  in  poor  condition  with  deficient  vegetative 
cover  and  considerable  accelerated  erosion. 
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Table  190  - Rangeland  Condition  and  Capacity,  Subregion  4,  1966 


Range  Type 

Ownership 

and 

Public 

Private 

Total 

Condition 

Acres 

AUMs 

Acres 

Sufis 

Acres 

AlJfos 

(1.000) 

(1,000) 

(1,000) 

(1,000) 

(l.ooo1) 

(1,000) 

Grassland 

Good 

231.5 

62.6 

54.5 

14.7 

286.0 

77.3 

Fair 

1,239.4 

190.7 

55.0 

8.4 

1,294.4 

199.1 

Poor  . 

131.5 

9.4 

12.3 

.9 

143.8 

10.3 

Seeded  Range—' 

784.3 

261.4 

367.9 

122.7 

1,152.2 

384.1 

Total 

2,386.7 

524.1 

489.7 

146.7 

2,876.4 

670.8 

Sagebrush 

Good 

424.9 

70.8 

594.4 

99.1 

1,019.3 

169.9 

Fair 

6,245.2 

743.5 

889.8 

105.9 

7,135.0 

849.4 

Poor 

1,856.4 

116.7 

182.2 

11.5 

2,038.6 

128.2 

Total 

8,526.5 

931.0 

1,666.4 

216.5 

10,192.9 

l.Mi.s 

Other  Brush 

Good 

20.9 

3.5 

27.8 

4.6 

48.7 

8.1 

Fair 

122.8 

15.3 

23.1 

2.9 

145.9 

18.2 

Poor 

265.3 

15.8 

26.6 

1.6 

291.9 

17.4 

Total 

409.0 

34.6 

77.5 

9.1 

486.5 

43.7 

Total 

Good?/ 

1 ,461.6 

398.3 

1 ,044.6 

241.1 

2,506.2 

639.4 

Fair 

7,607.4 

949.5 

967.9 

117.2 

8,575.3 

1 ,066.7 

Poor 

2,253.2 

141.9 

221.1 

14.0 

2,474.3 

155.9 

Grand  Total 

11,322.2 

1 ,489.7 

2,233.6 

372.3 

13,555.8 

1,862.0 

Percent  Distribution 

83.5 

80.0  16.5  20.0 

100.0  100.0 

Average  AC/AUM 

7.6 

6.0 

7.3 

\J  Seeded  range  acreage  was  combined  with  good  condition  grassland  in  Appendix  IV. 

2J  Includes  seeded  range. 

Source:  C-NP  Appendix  IV,  Subregion  4.  Range  production  has  been  estimated  for  the  C-NP 


Study  from  representative  situations  observed  and  recorded  in  on-site  surveys. 
Estimates  are  based  on  perennial  vegetation  and  proper  utilization. 


Gully  erosion  is  common  in  the  alluvium  of  the  valleys,  and 
sheet  erosion  is  often  evident  at  higher  elevations.  The  average 
annual  sediment  yield  from  rangeland  is  1,917  acre-feet  (table  191), 
62  percent  of  the  sediment  yield  from  all  lands  in  the  subregion. 
About  1,056  acre-feet  or  55  percent  of  the  rangeland  sediment  yield 
comes  from  4.4  million  acres  or  32  percent  of  the  land  in  the  "Low” 
and  "Medium"  sediment  yield  categories  (the  highest  yield  categories 
in  this  subregion  due  to  the  precipitation  pattern  and  high  intake 
soils).  Higher  sediment  yield  areas  are  located  southeast  of 
American  Falls  and  south  of  Pocatello  where  the  average  annual 
rate  is  .35  acre-foot  per  square  mile.  Most  rangeland  in  the 
southern  part  has  an  average  annual  rate  of  .15  acre-foot  per 
square  mile,  as  do  areas  in  Camas  and  Blaine  counties  of  Idaho, 
and  scattered  areas  in  eastern  Idaho  and  Wyoming. 
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Table  191  - Sediment  Yield  from  Rangeland,  Subregion  4,  1966 


Sediment  Yield 
Categories!/ 


Grassland 


Sagebrush  & 
Shrubs 


Total 


Percent 


Rangeland  Acreage 
(1,000  Acres) 


Very  Low 

2,283.8 

6,897.7 

9,181.5 

68 

Low 

551.0 

3,723.5 

4,274.5 

31 

Medium 

41.6 

58.2 

99.8 

1 

High 

-- 

-- 

-- 

-- 

Very  High 

-- 

-- 

-- 

-- 

Total 

2,876.4 

10,679.4 

13,555.8 

100 

Annual  Sediment 

Yield 

(Acre-Feet) 

Very  Low 

214 

647 

861 

45 

Low 

129 

873 

1,002 

52 

Medium 

23 

31 

54 

3 

High 

-- 

-- 

-- 

Very  High 

-- 

-- 

-- 

. 

Total 

366 

1,551 

1,917 

100 

1/  Very  Low 

through  Very  High  Categories  represent 

generalized 

range  areas  on 

which  annual  sediment  yield  per  square  mile 

averages 

.06, 

.15,  .35,  1. 

00,  and  2.75 

acre-feet 

, respectively. 

Source : Derived 

from  figures 

25  and  26. 

Measures  and  Practices  for  Watershed  Protection 

Most  rangeland  measures  and  practices  shown  on  table  192  for 
watershed  protection  and  improvement  through  1965  have  multiple 
objectives  and  benefits.  Many  of  them  serve  management  objectives 
other  than  improving  the  watershed.  The  major  emphasis  of  rangeland 
watershed  protection  has  been  directed  to:  (1)  revegetation  by 

seeding  and  brush  control;  (2)  expanded  fire  protection  programs; 

(3)  increased  management  of  livestock  through  the  development  of 
management  plans,  fencing,  and  the  reduction  of  overgrazing;  and 

(4)  water  development  for  livestock  and  wildlife  to  provide  better 
grazing  use  distribution. 

Cover  improvement  and  soil  stabilization  practices  have  been 
applied  on  a combined  total  of  about  2.3  million  acres.  An  estimated 
1.2  million  acres  have  been  revegetated,  primarily  by  grass  seeding, 
and  brush  was  controlled  on  some  973,000  acres.  About  35  percent  of 
the  benefit  of  these  practices  was  for  erosion  and  water  quality 
control  objectives,  20  percent  for  water  conservation,  and  45  percent 
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Number 

1 ,000 
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1 

,200 

X 

X 

Ac  re  it 

24 ,500 

4 

.800 

29 

, 300 

- 

X 

X 

Potent  ions 

Number 

100 

30 

1.30 

X 

X 

Cu.  ids. 

92,700 

18 

, .300 

111 

,000 

X 

X 

Check  Dams  (Oullv  Plugs) 

Number 

2 , 500 

500 

3 

,000 

X 

X X 

Cu.  ids. 

20 , 300 

4 

,000 

24 

,300 

X 

X X 

Dikes 

(in.  It. 

120.101) 

24 

. 800 

150 

. 900 

X 

X X 

Diversions 

Number 
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X 

X 

X X 

Cu.  ids. 
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for  other  management  purposes  including  forage  production.  Other 
significant  practices  included  116,600  acres  of  weed  control, 
contouring  of  9,300  acres  and  waterspreading  on  7,300  acres. 
Waterspreading  of  spring  runoff  to  rangeland  with  deep  soils  has 
increased  forage  and  protective  cover  while  conserving  water  that 
would  otherwise  have  been  lost. 

Livestock  grazing  use  has  been  reduced  or  adjusted  to  the 
current  grazing  capacity  of  the  range  on  an  estimated  10.9  million 
acres.  Of  importance  in  this  reduction  has  been  the  development 
of  grazing  management  systems  providing  sufficient  rest  periods 
for  natural  revegetation  of  range  cover.  To  attain  better 
distribution  and  more  uniform  utilization  by  game  and  livestock, 
about  4,100  livestock  and  game  watering  facilities  have  been 
developed  and  an  estimated  195,000  miles  of  livestock  control 
fence  constructed. 

Measures  to  control  runoff  and  reduce  erosion  have  been 
included  in  the  maintenance  and  improvement  of  about  200  miles  of 
public  access  roads  and  trails,  as  well  as  a number  of  miles  on 
the  private  range. 

Water  control  structures  have  heen  developed  to  reduce 
erosion,  control  debris,  and  conserve  early  season  runoff  for 
subsequent  livestock,  recreation,  and  fish  and  wildlife  use. 

These  include  about  1,200  ponds  and  small  reservoirs  with  a 
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Typical  livestock  and  game  watering  trough  developed  to  provide  more  uniform  livestock  distri- 
bution and  fuller  use  of  water  supplies  on  favorable  range  areas.  Source  of  water-supply  for 
this  trough  is  some  distance  away  and  is  protected.  (Bureau  of  Land  Management) 


capacity  of  29,300  acre-feet,  300  diversion  or  detention  dams 
3,000  small  check  dams,  and  an  estimated  29  miles  of  dikes. 


Other  Land 


Other  land  in  this  subregion  amounts  to  1.0  million  acres 
which  is  about  5 percent  of  the  land  area.  The  acreage  of  other 
land  categories  is  shown  in  table  193. 


Table  193  - Other  Land  Areas,  Subregion  4 


Item 

Idaho 

Wyoming 

Nevada 

Utah 

Total 

Percent 

(1,000 

acres) 

Small  Water 

11.6 

15.0 

1.3 

. 1 

28.0 

2.7 

Roads  6 Railroads 
Farmsteads,  Urban, 

70.9 

8.7 

1.7 

.2 

81  .5 

7.8 

Industrial,  5 Misc. 

96.0 

10.6 

.2 

.1 

106.9 

10.2 

Barren  Land 

550.0 

276.0 

2,6 

2.8 

831.4 

79.3 

Total 

728.5 

310.3 

5.8- 

3.2 

1,047.8 

100.0 

Source:  Appendix  IV, 

Land  and 

Mineral 

Resources 
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Urban  areas  have  expanded  around  initial  settlements 
without  regard  for  watershed  problems  that  might  be  created.  Over 
8,000  acres  of  these  urban  areas  are  subject  to  flooding,  and  over 
700  acres  have  a serious  erosion  and  sedimentation  problem. 

Roads  and  railroads  have  been  built  where  topography  was 
most  favorable  and  construction  costs  the  most  reasonable.  There 
have  been  few  hazards  connected  with  the  construction  of  mainline 
roads  and  railroads,  although  flood  areas  have  to  be  avoided. 
Secondary  roads,  particularly  those  on  steep  unstable  mountain 
soils,  have  caused  excessive  stream  siltation.  Cut  and  fill 
slopes  have  been  stabilized  on  most  of  the  interstate  and  primary 
state  highways. 

Most  of  the  831,400  acres  of  barren  land  consist  of 
exposed  basalt  lava  flows  on  the  Snake  River  Plain.  Some  of  this 
barren  area  is  used  for  recreational  purposes  and  geologic 
instruction  as  at  Craters  of  the  Moon  National  Monument,  but, 
otherwise,  most  have  little  present  economic  value.  Sand  dune 
a~eas  in  the  northeast  part  of  the  Snake  River  Plain  are  subject 
t wind  erosion  with  resulting  damage  to  adjacent  cropland  and 
developed  areas.  An  estimated  4,200  acres  of  dune  and  blowout 
stabilization  practices  have  been  installed  in  this  subregion. 
These  include  the  installation  of  special  fencing,  planting 
special  grasses  and  shrubs  or  other  measures  necessary  to 
stabilize  and  control  dunes  and  blowouts.  Barren  rock  and  alpine 
areas  in  the  mountains  are  valuable  for  water  yield,  wildlife 
habitat,  recreation,  esthetic  values,  and  as  a vast  storage 
reservoir  of  ice  and  snow. 


FUTURE  NEEDS 

This  section  of  the  report  identifies  needs  for  watershed 
protection  and  rehabilitation  to  meet  present  watershed  problem 
areas  as  affected  by  projected  changes  in  population  and  land  use 
to  the  year  2020.  Population  is  expected  to  more  than  double  from 
277,000  in  1966  to  576,000  in  2020  with  an  accompanying  demand  for 
more  urban,  industrial,  and  recreational  land  areas.  Table  194 
shows  the  projected  change  in  cover  and  land  use.  To  meet 
increased  food  and  fiber  production  requirements,  cropland  will 
expand  by  79,000  acres.  Other  land,  principally  urban  and  special 
use  areas,  will  increase  about  79,000  acres,  and  large  water  areas 
(reservoirs)  will  utilize  139,000  additional  acres.  These 
increases  will  be  offset  by  a 91,000  acre  decrease  in  forest  land 
and  206,000  acres  less  of  adjacent  rangeland  areas. 
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Table  194  - Projected  Change  in  Cover  and  hand  l)se,  Subregion  4 


Item 

1966 

1980 

2000 

2020 

Cropland 
Forest  Land 
Rangeland 
Other  Land 
Total 

3,781 
4,297 
13,556 
1 ,048 
22,682 

(1,000 

3,906 
4,273 
13,362 
1 ,069 
22,610 

acres) 

3,872 

4,254 

13,355 

1,097 

22,578 

3,860 

4,206 

13,350 

1,127 

22,543 

Source:  C-NPRBS  Projections. 

Cropland 

The  major  problems  associated  with 

cropland,  are 

water 

shortage,  irrigation  water  management,  salinity,  incomplete 

drainage,  erosion,  and  flooding. 

Changes 

in  cropping  patterns  and 

methods  will 

affect  these  problem  areas. 

Irrigated  cropland 

acreage  is  e 

xpected  to  increase 

approximately  709,000  acres,  while 

dry  crops  will  use  some  630,000 

acres  less  by  2020  (table  195). 

Table  195 

- Projected  Trends 

in  Dry  and 

Irrigated  Cropland, 

Subregion  4 

Cropland 

1966 

1980 

2000 

2020 

(1;000 

acres) 

Dry  Farmed 

1,371 

1 ,064 

928 

741 

Irrigated!^ 

2,410 

2,842 

2,944 

3,119 

Total 

3,781 

3,906 

3,872 

3,860 

1/  Approximately  97  percent  of  the  total  area  projections  shown 


in  Appendix  IX,  Irrigation. 

Source:  Appendix  VI,  economic  Base  and  Projections. 


Water  Conservation 

Agricultural  production  increases  will  be  mostly  in  the 
irrigated  cropland  areas,  primarily  because  large  areas  of  soils 
suitable  for  irrigation  are  available,  and  water  can  be  supplied 
from  additional  storage  and  by  pumping  from  wells. 

More  efficient  irrigation  management  is  needed  by  lining 
canals  to  reduce  seepage  and  by  leveling  land  to  distribute  surface 
irrigation  water  more  uniformly  with  less  labor.  Sprinkler  irriga- 
tion is  increasing  because  this  method  can  apply  water  efficiently 
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on  rough  land  and  it  requires  much  less  skill  than  does  surface 
irrigation.  It  is  estimated  that  one-third  of  the  land  now 
irrigated  by  flood  methods  will  be  shifted  to  sprinkler  systems  by 
2020.  Essentially  all  of  the  new  developments  will  be  by 
sprinkler. 

The  anticipated  increase  of  irrigated  land  and  the  supplying 
of  full  irrigation  to  presently  water-short  areas  will  increase  the 
consumption  of  agricultural  water.  Table  196  shows  the  probable 
trend  in  method  of  irrigation.  The  projected  shift  to  sprinkler 
systems  is  expected  to  increase  irrigation  efficiency  from  the 
present  30  percent  to  50  percent  by  2020.  Of  the  2,410,400  acres 
presently  irrigated,  438,200  acres  do  not  have  a full  season  water 
supply.  Considering  the  time  of  shortage  and  the  climates  of  the 
various  water-short  areas  and  considering  the  present  efficiency, 
approximately  2,350,000  acre-feet  of  additional  water  would  be 
required  to  provide  for  a full  seasonal  water  supply.  Water  is 
available  for  much  of  this  area  by  storage  or  by  developing  ground 
water.  It  is  probable  that  part  of  the  area  will  not  be  developed 
because  the  added  production  will  not  pay  the  cost  of  developing  a 
full  season  water  supply. 


Table  196  - Projected  Cumulative  Trend  in  the  Method  of 
Irrigation  on  Cropland,  Subregion  1 


Item  1966 


Sprinkler  Systems  464 

Flood  Systems  1,946 

Total  2,410 


1980  2000  2020 
(1 ,000  acres) 

896  1,360  1,898 
1,946  1,584  1,221 
2,842  2,944  3,119 


Source:  Soil  Conservation  Service,  C-NPRBS  Data 


After  all  diversions  and  uses  of  water,  approximately 
6 million  acre-feet  of  water  leave  the  subregion  each  year.  This 
is  available  for  irrigation  if  the  necessary  physical  facilities, 
legal  arrangements,  and  water  right  exchanges  can  be  made. 


Drainage 

Approximately  396,300  acres  of  cropland  are,  to  some  degree, 
in  need  of  drainage  (table  197).  Most  of  the  subsurface  drainage 
problems  are  related  to  irrigation,  and  they  will  diminish  as 
irrigation  practices  improve.  New  drainage  problems  will  probably 
appear  when  some  of  the  potentially  irrigable  lands  are  developed. 
Perched  water  tables  and  toe-of-the-slope  wet  spots  will  form  in  a 
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few  places  in  spite  of  careful  irrigation  system  design  and 
management.  Large-scale  drainage  problems  will  develop  in  valleys 
with  limited  outlets  if  the  ground-water  systems  are  not  developed 
when  water  is  brought  in  from  outside  sources. 


Table  197  - Cumulative  Cropland  Areas  Needing  Drainage, 

Subregion  4 


Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Wet  Area 

396 

427 

440 

458 

Projected  Accomplishments 

71 

130 

158 

195 

Remaining 

325 

297 

282 

263 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Erosion  and  Sedimentation 

Erosion  by  both  wind  and  water  and  the  resulting  siltation 
and  sedimentation  are  a serious  problem  on  886,000  acres  of  cropland 
(table  198).  More  controls  will  be  needed  to  regulate  runoff  from 
the  agricultural  lands.  Management  practices  and  structural 
measures  properly  adapted  to  the  soil,  slope,  and  land  use  will 
reduce  erosion  and  sedimentation  to  a more  acceptable  level.  Of 
the  2,203,000  acres  of  cropland  having  an  erosion  problem,  as  much 
as  40  percent  may  require  some  type  of  project  action  to  correct. 


Table  198  - Cumulative  Cropland  Areas  Needing  Erosion  Control, 

Subregion  4 


Item 

1966 

1980 

2000 

2020 

(1,000 

acres) 

Erosion  Potential 

2,203 

2,473 

2,654 

2,894 

Projected  Accomplishments 

573 

1,023 

1,385 

1,865 

Remaining 

1,630 

1.450 

1,269 

1,029 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Flooding 

Flood  protection  is  needed  for  283,000  acres  of  cropland. 
Most  of  the  flooding  is  runoff  from  higher  elevation  rangeland 
caused  when  rapid  snowmelt  and  rain  occur  on  frozen  soil.  While 
some  can  be  controlled  by  reservoir  storage  and  channel  work,  much 
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can  he  corrected  only  hy  reducing  runoff  from  the  watershed.  Many 
of  the  treatment  and  management  practices  which  will  benefit  crop- 
land will  also  reduce  the  flood  runoff.  Complete  flood  protection 
for  cropland  is  not  economical  at  present,  but  greater  protection 
will  be  justified  as  the  land  is  used  more  intensively. 


Forest  Land 


The  forest  industries  of  the  subregion  will  require  an 
estimated  42  million  cubic  feet  of  raw  material  per  year  by  the 
year  2020.  This  volume  will  be  produced  essentially  on  the 
2.5  million  ac.-es  of  commercial  forest  land  projected  to  remain 
in  timber  production  through  this  period.  This  amounts  to 
17  cubic  feet  per  acre  per  year.  Present  forest  yields  are 
17  cubic  feet  per  acre,  pointing  out  that  increases  are  necessary 
if  full  industrial  demands  are  to  be  met  by  2020.  Restocking, 
fertilization,  thinning,  and  release  are  the  principal  management 
practices  that  will  be  employed. 

Potential  erosion  hazard  has  been  evaluated  for  the  forest 
lands  of  the  subregion.  This  is  the  potential  if  proper  watershed 
protective  measures  are  disregarded.  Without  this  consideration, 
present  yields  could  be  expected  to  increase  almost  17  times 
(figure  27  and  table  199)  . 


Table  199  - Potential  Sediment  Yield  Without  Protective  Measures, 

Forest  Land,  Subregion  4 


Soil 

Loss 

Category 

Acres 

OTUUU) 

Percent 

Acre-feet  per 
Square  Mile 
per  Year 

Total 
Acre-feet 
per  Year 

Low 

2,535.0 

59 

less  than  0.2 

555 

Medium 

1,761.9 

41 

0.2  - 1.5 

3,854 

High 

-- 

-- 

more  than  1.5 

-- 

Total 

4,296.9 

100 

4,409 

Source:  Soil  Survey  Data  $ Interpretations,  Forest  Service, 


Region  4. 


Watershed  Protection 


In  order  to  meet  the  increased  wood  fiber  requirements,  the 
current  timber  harvest  and  road  construction  program  will  need  to 
be  accelerated,  particularly  the  road  construction  phase. 
Activities  resulting  from  this  acceleration  are  projected  on 
table  200. 
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Table  200  - Projected  Cumulative  Timber  Harvest  Activity, 
Forest  Land,  Subregion  4 1_/ 


Unit 

1980 

2000 

2020 

Timber  Harvest  Area 

Ac. 

375,000 

842,000 

1,319,000 

Road  Construction 

Mi. 

1,900 

4,200 

6,600 

Ground  Disturbance  2/ 

Ac. 

75,000 

168,000 

264,000 

1/  Based  on  the  1965  level  of 

timber  requirements. 

2/  Includes  both  harvest 

area 

requiring  protection  and 

road 

mileage,  converted  to 

acres 

, requiring  cut 

and  fill 

treatment. 

This  table  points  out  that  by  the  year  2020,  over  260,000 
acres  of  forest  land  will  have  the  ground  cover  severely  disturbed 
by  timber  harvest  and  road  construct  ion- -the  major  source  of  the 
potential  sediment.  With  1.3  million  acres  coming  under  harvest 
by  2020,  improvement  in  watershed  protection  is  paramount.  This 
will  require  increased  emphasis  by  both  the  public  and  private 
land  owners. 


Watershed  Rehabilitation 

Future  demands  on  runoff  mean  improved  quality  through 
reduced  sediment  loads,  particularly  for  domestic  and  industrial 
purposes.  Since  much  of  this  runoff  comes  from  forest  land, 
management  of  these  areas  is  an  important  part  of  water  quality 
improvement . 

The  1 million  acres  of  forest  land  in  the  low  sediment 
yield  category  (table  187)  require  the  major  watershed  rehabilita- 
tion work.  These  lands  are  contributing  silt  from  previous  land 
use  activities,  tracts  of  old  logging,  overgrazed  range,  abandoned 
roads,  damaged  stream  channels,  and  abandoned  mining  operations. 

Water  Yield  Improvement 

Presently,  about  52  percent  of  the  subregion's  annual 
runoff  originates  on  the  forested  areas.  This  supply  may  be 
augmented  through  water  yield  improvement  practices.  The  follow- 
ing photograph  shows  strip  cutting  on  the  Teton  National  Forest  in 
Wyoming.  This  type  of  cover  manipulation  is  needed  to  concentrate 
the  snowpack.  The  narrow  cutting  strips  trap  the  snow  and  increase 
the  depth  of  the  pack  in  the  openings.  These  packs  melt  slower 
due  to  the  additional  depth  and  to  the  shadowing  effect  of  the 
remaining  strips  of  timber. 
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Strip  cutting  on  the  Teton  National  Forest.  (Forest  Service) 


The  water  retention  capacity  map  (figure  28)  indicates  the 
forest  soils  where  permeability  and  water  retention  factors  offer 
the  best  opportunity  to  apply  these  practices.  Table  201  summarizes 
the  data  by  retention  classes. 


Table  201  - Water  Retention  Capacity,  Forest  Soils,  Subregion  4 


Retention 

Acre-Feet  per 

Total 

Class 

Acres 

Percent 

Square  Mile 

Acre-Feet 

(1,000) 

Low 

215.4 

5 

less  than  - 300 

100,000 

Medium 

4,081.5 

95 

300  - 1,500 

2,550,000 

High 

- 

- 

more  than  1,500 

- 

Total 

4,296.9 

100 

2,650,000 

Source:  Soil  Survey  Data  and  Interpretations,  Forest  Service, 

Region  4. 
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Rangeland 


Rangeland  watershed  needs  include  measures  to  resolve 
present  watershed  problems  and  to  protect  range  resources  throughout 
projected  changes  in  land  and  resource  use.  Erosion  and  sedimenta- 
tion is  a significant  problem  on  1.5  million  acres,  drainage  problems 
exist  on  126,000  acres,  and  flooding  is  a particular  problem  on 
86,000  acres.  1/  The  average  annual  rangeland  sediment  yield  is 
about  1,917  acre-feet,  more  than  half  of  which  is  produced  from 
less  than  a third  of  the  total  land. 


Projected  Use  of  Range  Resources 

Substantial  rangeland  areas  are  used  in  support  of  the  range 
livestock  industry.  These  lands  currently  provide  forage  that  produces 
an  estimated  12.7  percent  of  the  total  beef  and  sheep  production  in 
this  subregion.  In  1964,  beef  and  veal  production  amounted  to 
236.2  million  pounds.  This  is  expected  to  increase  to  677.6  million 
pounds  or  187  percent  by  2020.  Sheep  and  lamb  production  of 
55.9  million  pounds  in  1964  is  expected  tc  increase  142.9  million 
pounds  or  156  percent  by  2020.  ( 3)  Future  range  forage  production 
must  be  increased  to  the  extent  possible  commensurate  with  proper 
land  management  and  resource  utilization,  although  total  rangeland 
acreage  is  expected  to  decline  by  about  206,000  acres  or  1.5  percent. 
Also,  more  attention  must  be  directed  to  protection  of  critical 
wildlife  habitat  and  to  increase  recreational  demands  on  range  areas. 


Watershed  Needs 


Through  1965,  about  1.6  million  acres  of  rangeland  had 
received  land  treatment  for  erosion  and  sedimentation  control  with 
lesser  flood  control  and  drainage  objectives.  This  includes  most 
of  the  measures  and  practices  for  cover  improvement  and  soil 
stabilization  given  in  table  192,  along  with  accomplishments  in 
road  stabilization  as  adjusted  for  multiple  practices  on  the  same 
land.  An  additional  1.9  million  acres  will  require  treatment  by 
1980,  3.5  million  acres  by  2000,  and  4.5  million  acres  by  2020.  A 
significant  feature  of  the  watershed  in  this  subregion  is  the  Snake 
River  aquifer.  Large  amounts  of  overflow  sometimes  cause  severe 
sheet  and  gully  erosion  when  there  are  late  winter  or  early  spring 
wet  periods  with  snow  on  frozen  soil,  preventing  adequate  infiltra- 
tion. Reservoir  storage  is  inadequate  to  accommodate  this  runoff. 
Water  control  structures  need  to  be  developed  to  hold  back  the 
overflow  and  allow  percolation  into  the  soil  and  subsequently  into 
the  aquifer. 

Livestock  grazing  use  has  been  reduced  or  adjusted  to  the 
grazing  capacity  of  the  range  on  about  10.9  million  acres,  and 
\J  Soil  Conservation  Service,  C-NPRBS  data. 


special  fire  control  practices  have  been  initiated  where  required. 
Other  measures  for  improved  livestock  distribution  and  control 
include  development  of  stock  and  game  water  facilities  and  con- 
struction of  control  fences.  Similar  protection  and  management 
practices  should  be  extended  to  an  additional  2.5  million  acres  by 
1980,  and  2.6  million  acres  by  2000  and  2020.  Watershed  improve- 
ment should  be  accomplished  by  improved  and  more  intensive  manage- 
ment in  preference  to  more  costly  construction  measures  which  also 
cause  greater  disturbance  to  the  environment  and  wildlife  habitat. 
More  information  is  needed  on  the  relative  importance  of  big  game 
and  domestic  livestock  and  their  competing  use  of  range  forage. 
Increased  emphasis  on  fish  and  wildlife  habitat,  and  recreational 
use  of  rangeland  emphasize  requirements  for  more  comprehensive 
range  management  to  meet  competitive  demands  for  range  resources 
while  providing  adequate  watershed  protection. 

By  1980,  an  estimated  165  miles  of  streams  and  waterways  in 
range  areas  will  require  stream  channel  clearance  and  improvement, 
or  efforts  to  improve  water  quality.  An  additional  165  miles  will 
need  attention  by  2000,  and  297  miles  by  2020.  More  consideration 
must  be  given  to  water  quality  standards  and  control.  Sedimentation 
levels  as  well  as  other  chemical  constituents  of  water  must  be 
established.  Deficient  quality  areas  must  be  identified  and 
specific  measures  determined  to  improve  water  quality  in  conjunc- 
tion with  other  range  management  objectives. 

In  conjunction  with  land  treatment  for  erosion  and  sediment 
control,  considerable  streambank  stabilization  is  needed.  Less 
than  a mile  of  bank  stabilization  was  reported  through  1965.  This 
includes  the  stream  and  bank  stabilization  acreages  reported  in 
the  "Present  Status"  section  with  conversion  to  miles  on  the  basis 
of  40  acres  per  mile.  Future  needs  include  an  additional  390  miles 
along  streams  or  reservoirs  by  1980,  788  miles  by  2000,  and 
1,195  miles  by  2020. 

About  29  miles  of  dikes  have  been  constructed  in  rangeland 
areas  to  help  provide  flood  control  and  prevent  damage  from  sediment 
and  debris.  An  additional  2 miles  will  be  needed  by  1980,  7 miles 
by  2000,  and  11  miles  by  2020. 


Other  Land 


Most  soil  and  water  problems  on  other  land  are  not  critical 
at  the  present  time,  but  future  changes  in  land  use  will  continu- 
ously create  new  problems.  These  problems  will  result  from  land 
use  changes  needed  by  the  increased  population.  Problems  can  be 
minimized  by  prudent  planning,  proper  care,  and  orderly  changes. 
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The  acreage  in  other  land  is  expected  to  increase  from  about 
1,047,800  acres  in  1066  to  1,127,000  acres  in  2020,  an  increase  of 
8 percent  (table  194).  Most  of  the  increase  will  be  required  to 
accommodate  the  projected  298,800  population  increase,  providing 
space  for  urban  expansion,  industrial  growth,  and  areas  for  disposing 
of  municipal  and  industrial  waste.  Additional  lands  for  these  uses 
will  come  from  adjacent  cropland  and  rangeland. 

More  efficient  water  management  practices  are  required  in  the 
irrigation  of  lands  in  urban  and  suburban  areas  and  along  roadsides, 
which  are  projected  to  increase  from  about  75,000  acres  to  an 
estimated  91,000  acres  by  2020. 

Some  of  the  new  urban  developments  will  occur  on  land  which 
floods  occasionally.  The  roofs  and  paved  streets  of  the  new 
development  areas  will  increase  the  storm  runoff,  so  flood  protec- 
tion will  be  needed  on  an  estimated  4,000  acres.  Erosion  control 
will  be  needed  on  all  of  the  land  disturbed  by  building  and  road 
construction,  and  special  measures  will  be  needed  to  avoid  serious 
sedimentation  of  nearby  areas.  Protection  is  needed  for  8,200  acres 
of  presently  flooded  urban  area.  Most  of  the  flooding  is  from 
streams  overflowing  their  banks.  Another  problem  involves  the  dry 
sand  areas  north  of  the  Snake  River  Plains.  The  dunes  shift 
incessantly  with  the  prevailing  winds,  covering  roads,  filling 
irrigation  ditches,  and  burying  productive  cropland  and  rangeland. 
Present  inventory  indicates  some  185,000  acres  need  protection  to 
reduce  this  problem. 

Considerably  more  study  is  required  of  areas  in  the  other 
land  category  to  properly  identify  and  present  future  needs. 


MEANS  TO  SATISFY  NEEDS 

Land  measures  and  watershed  protection  practices  to  meet 
future  needs  are  presented  for  cropland,  forest  land,  rangeland,  and 
other  land.  Frequently,  necessary  action  in  one  of  these  land  use 
categories  will  resolve  problems  in  others,  and  a number  of  require- 
ments in  the  upper  watersheds  are  designed  to  resolve  or  reduce 
downstream  problem  areas. 

Often  the  most  effective  means  to  satisfy  future  watershed 
needs  is  to  apply  measures  and  practices  by  cooperative  efforts  of 
the  land  owners.  Of  the  141  watersheds  in  this  subregion,  99  have 
a complexity  of  problems  which  will  require  coordinated  planning 
and  development  efforts.  These  arc  shown  on  table  202  by  type  of 
problem  and  time  period.  Location  of  these  areas  is  shown  in 
figure  29. 
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Table  20*  - Practices  Required  for  Cooperative  Conservation  Development,  Subregion  4 


Target  Date 

Wa  ter- 

Rood 

1'ros  ion 

/ rri gati on 

hand 

and  State 

sheds 

Protect i on 

font rol 

Drainage 

Mew 

Supplemental 

Treatment 

TNoTT 

; 

P 

O 

acres) 

1980 

Idaho 

(IS) 

151.7 

529.4 

89.3 

150.5 

46.3 

982.6 

Nevada 

0) 

- 

- 

- 

- 

- 

- 

Utah 

(0) 

- 

- 

- 

- 

- 

- 

Wyoming 

(6) 

7.4 

5.9 

4.4 

5.2 

25.1 

50.8 

Total 

25 

159.1 

535.3 

93.7 

155.7 

7l  .4 

1 ,033.4 

No.  Watersheds 

(25) 

(20) 

(23) 

(21) 

(20) 

(16) 

(23) 

2000 

Idaho 

(26) 

104.4 

602.6 

132.0 

171.4 

119.9 

980.7 

Nevada 

(0) 

- 

- 

- 

- 

- 

- 

Utah 

(0) 

- 

- 

- 

- 

- 

- 

Wyoming 

(7) 

5.0 

2.6 

18.7 

11.5 

49.8 

74.4 

Total 

~J!T 

1(69 . 4 

605.2 

150.7 

1(42.9 

16$.  7 

1 ,055.1 

No.  Watersheds 

(33) 

(28) 

(29) 

(25) 

(27) 

(22) 

(31) 

2020 

Idaho 

(32) 

92.8 

433.2 

59.1 

437.0 

127.7 

1,070.1 

Nevada 

(2) 

2.8 

317.0 

0.1 

5.0 

2.5 

4.0 

Utah 

O) 

- 

io. b 

- 

2.0 

1.0 

2.6 

Wyoming 

(6) 

1 .5 

2.2 

6.2 

0.6 

5.9 

15.8 

Total 

t r 

7fT7T 

762.4 

65.4 

444  6 

tttt 

i,U92.T 

No.  Watersheds 

(41) 

(24) 

(36) 

(19) 

(33) 

(23) 

(38) 

Source:  Soil  Conservat i on  Service,  C-NPRBS  Data. 


Cropland 

Total  cropland  is  projected  to  increase  some  79,000  acres 
by  2020.  However,  irrigated  cropland  is  projected  to  increase 
about  709,000  acres  from  2.4  million  acres  in  1966  to  3.1  million 
acres  in  2020.  This  subregion  leads  all  others  in  acres  cultivated 
in  1966,  and  it  will  continue  to  lead  the  region  by  2020  according 
to  cropland  projections.  The  rate  at  which  the  cropland  area  needs 
to  receive  irrigation  water,  be  drained,  and  protected  from  flood- 
ing and  erosion  damage  is  presented  in  this  section.  A variety  of 
construction  and  land  treatment  practices  must  be  applied  to  the 
land  in  order  to  meet  these  needs.  The  land  area  capable  of 
producing  crops  is  shown  in  table  203  by  capability  class. 


Water  Conservation 


Increase  in  the  irrigated  area  and  shifts  in  the  method  of 
applying  water  will  require  an  increase  in  irrigation  water  manage- 
ment practices.  Table  204  shows  some  of  the  practices  needed  to 
provide  for  the  efficient  use  of  irrigation  water. 

The  need  to  improve  water  conservation  will  be  met  by 
improved  equipment,  management  techniques,  and  irrigation  skills. 


294 


Table  203  - Land  Area  Suitable  for  Crop  Production 
Sub  reg i on  4 , 1 066 


Capab i 1 i ty 
C 1 a s s U 

Idaho 

Wyoming 

Nevada 

Utah 

Total 

Percent 

I 

(1,000 

acres) 

1 1 

569.2 

- 

- 

- 

569.2 

15 

III 

2,090.8 

90.0 

8.0 

44.6 

2,233.4 

57 

IV 

1 ,084.2 

40.0 

- 

- 

1,124.2 

28 

Total 

3,744.2 

130  .0 

8.0 

44.6 

3,926.8 1/ 

100 

\j  Defined  in  the  glossary. 

2/  About  3.1  million  acres  of  Class  VI  land  are  also  arable  when 


irrigated. 

Source:  Appendix  IV,  Land  and  Mineral  Resources. 

These  improvements  will  require  strong  and  flexible  programs  of 
information,  technical  and  financial  assistance,  and  research  along 
the  lines  of  existing  programs  in  order  to  meet  future  demands. 


Table  204  - Cumulative  Projected  Practices  for  Irrigated  Cropland,  Sunregion  4 


Practice 

Units 

1966 

1980 

2000 

2020 

Water  Control 
Fac i 1 i t ics 

No . 

79,130.0 

84,000.0 

92,000.0 

100,000.0 

Irrigation  Water 

Conveyance 

Mi  les 

12,320.0 

13,000.0 

14 ,000.0 

15,000.0 

Water  Storage 

No . 

1 ,510.0 

1 ,650.0 

1 ,750.0 

1 ,800.0 

Irrigation  .Svstem, 

Surface 

No . 

1 ,780.0 

1 .600.0 

1.400.0 

1 ,170.0 

Irrigation  Svstem, 

Sprink ler 

No . 

2,200.0 

4,800.0 

7,800.0 

10 ,800  .0 

Land  Shaping 

1 ,000  Ac. 

461.0 

560.0 

740.0 

920.0 

irrigation  Water 

Management 

1,000  Ac. 

842.0 

l ,200.0 

1 ,900.0 

2,600.0 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Drainage 

Production  on  approximately  396,000  acres  of  cropland  is 
presently  limited  by  wetness  and  will  require  drainage.  The  demand 
for  agricultural  products  will  require  that  43  percent  of  these 
soils  be  drained. 

Some  of  the  drainage  problem  is  associated  with  irrigation 
and  will  improve  as  water  is  used  more  efficiently.  Most  of  the 
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drainage  problem  will  require  construction  of  tile  lines  or  open 
drains  which  benefit  two  or  more  farms.  Drainage  problem  areas  near 
Roberts,  Blackfoot,  Springfield,  and  Rupert  need  investigation.  The 
solution  to  many  of  the  drainage  problems  will  be  found  through  more 
detailed  investigation  and  planning.  Drainage  practices  necessary 
to  drain  the  cropland  areas  at  the  projected  rate  are  shown  in  table  205. 


Table  205  - Cumulative  Practices  Required  to  Provide 
Needed  Drainages , Subregion  4 


Practice 

Unit 

1966 

1980 

2000 

2020 

Conduits  § Ditches 

Mi. 

226 

450 

750 

1,050 

Structures 

No . 

27 

150 

250 

330 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Erosion  and  Sedimentation 


Most  cropland  soils  were  transported  to  their  present 
location  by  wind  or  water  and  are  quite  erodible.  The  loessal  soils 
of  the  foothill  dry  farms  are  especially  subject  to  wind  and  water 
erosion . 


A large  part  of  the  dry  cropland  area  has  an  erosion  problem 
which  is  complicated  by  snow  mold  and  footrot  diseases  of  winter 
wheat.  A program  is  needed  to  develop  disease-resistant  wheat 
strains,  new  tillage  and  seeding  techniques,  and  improved  tillage 
methods  to  control  erosion  and  increase  productivity.  There  will 
also  need  to  be  a means  of  disseminating  the  new  knowledge  to  the 
land  users  and  technical  and  monetary  assistance  to  help  them  apply 
that  knowledge. 

The  area  to  be  treated  will  increase  as  the  cropland  acres 
increase  and  as  land  use  shifts  from  grain  and  forage  crops  to  a 
more  intensified  row  crop  type  use.  Erosion  on  dry  cropland  with 
moderate  slopes  can  be  generally  controlled  with  management  practices 
such  as  cropping  sequence,  cross  slope  operations,  and  crop  residue 
use.  Steeper  land  will  require  strip  cropping  and  construction  of 
diversions,  grassed  waterways  and  stream  channel  stabilization 
structures  along  with  the  management  practices.  Practices  necessary 
to  treat  those  areas  with  critical  erosion  problems  and  to  maintain 
other  areas  in  a stable  condition  are  shown  in  table  206. 

A tillage  program  of  chiseling  in  the  fall  and  sweep 
cultivation  for  weed  control  on  fallow  land  provides  good  erosion 
protection  and  increased  infiltration  rate.  Tilling  across  the 
slope  further  increases  the  infiltration  and  reduces  erosion. 
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Table  206  - Cumulative  Practices  to  Satisfy  Erosion  Control  Needs,  Subregion  4 


Tract  ices 

Unit 

1966 

1980 

2000 

2020 

Conservation  Cropping 

1,000  Acs. 

1,372 

1 ,800 

2,400 

3,000 

System 

Crop  Residue  Use 

1,000  Acs. 

862 

1 ,400 

2,300 

3,200 

Ditch  Bank  Seeding 

Mi  . 

331 

600 

900 

1,200 

Diversions  6 Terraces 

Mi  . 

15 

500 

1 , 300 

2,100 

Field  Wind  Break 

Mi  . 

305 

1 ,000 

2,500 

4,000 

Grade  Stab.  Structures 

No . 

187 

400 

700 

1 ,000 

Grassed  Waterway 

1 ,000  Acs. 

3 

5 

6 

7 

Pasture  6 llayland 

1 .000  Acs . 

137 

300 

500 

700 

Plant ing 

Stripcropping 

1,000  Acs. 

14 

50 

100 

150 

Stubble  Mulch 

1 ,000  Acs . 

233 

400 

450 

500 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


On  steep  land  the  surface  roughness  alone  will  not  store 
the  storm  water  and  there  must  be  some  other  means  to  handle  the 
excess  water.  Stripcropping  is  necessary  to  provide  an  erosion 
resistant  strip  with  an  alternate  unprotected  strip.  There  may  be 
some  soil  movement  from  one  part  of  the  field  to  another  and  there 
is  some  water  loss,  but  little  sediment  moves  off  the  field  and 
water  loss  is  not  severe. 

When  there  is  more  runoff  than  surface  treatment  and  strip- 
cropping can  control,  diversions  should  be  constructed  across  the 
slope  to  hold  the  surplus  water.  When  properly  spaced  according 
to  the  slope  of  the  land  and  the  type  of  soil,  water  does  not 
concentrate  in  erosive  amounts.  These  diversions  may  carry  the 
water  off  the  field  to  a protected  outlet  or  merely  store  the 
water  for  the  short  time  required  for  infiltration.  Waterways 
which  receive  appreciable  amounts  of  runoff  must  be  protected  by 
vegetation  or  structures  to  prevent  erosion. 


F looding 

Approximately  283,000  acres  of  cropland  are  frequently 
flooded.  These  areas  are  used  for  pasture  or  hayland  to  minimize 
the  economic  damage  by  early  spring  flooding.  In  the  climatic 
zones  where  high-value  crops  cannot  be  grown,  the  flooded  land 
will  continue  to  produce  hay  and  pasture,  and  management  techniques 
will  be  developed  to  maximize  production  without  expensive  flood 
control  works.  Flood  channels  and  flood  detention  reservoirs  will 
be  constructed  to  prevent  too  frequent  flooding  of  high-value 
cropland.  In  some  places,  such  as  the  Twin  Buttes  area  west  of 
Blackfoot,  the  watershed  will  be  treated  to  increase  infiltration 
and  reduce  flood  runoff.  Multiple  purpose  reservoirs  planned  for 
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Teton  River  above  Rexburg  and  for  Willow  Creek  near  Idaho  Falls  will 
greatly  reduce  flooding  of  large  areas  of  high-value  cropland  and 
urban  development. 

Streambank  erosion  is  a problem  on  some  streams  and  will  be 
treated  by  protecting  the  reaches  which  give  particular  difficulty. 
Projected  stream  channel  and  diking  measures  that  are  necessary  to 
prevent  local  flooding  are  shown  in  table  207. 


Table  207  - Cumulative  Cropland  Flood  Prevention  Practices, 

Subregion  4 


Practices 

Uni  t 

1966 

1980 

2000 

2020 

Stream  Channel  Improvement 

Mi  . 

70 

150 

250 

350 

Stream  Channel  Stabilization 

Mi  . 

17 

45 

65 

75 

Stream  Bank  Protection 

Mi  . 

20 

50 

110 

180 

Dikes  and  Levees 

Mi. 

51 

70 

110 

150 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Most  of  the  required  work  will  need  to  be  done  through  local 
projects  with  public  participation.  Public  funds  will  be  used  for 
cost  sharing  and  technical  assistance.  Flood  control  works  will  be 
financed  mostly  by  public  funds. 

The  cost  of  protecting  river  banks  from  erosion  cannot 
generally  be  economically  justified  from  the  standpoint  of  land 
protection;  therefore,  protection  from  downstream  damages  caused 
by  debris,  silt,  and  pollution  must  be  included.  For  this  reason, 
erosion  control  must  be  included  in  project  planning  when  use  of 
public  funds  is  anticipated. 


Program  Costs 

The  cost  of  implementing  conservation  practices  discussed  in 
the  previous  sections  are  given  in  table  208  and  are  based  on  1969 
constant  dollars. 


T.-ible  208  - Estimated  Cost  of  Cropland  Conservation  Practices,  Subregion  4 


Water  Erosion  Flood 


1 tern 

Conservation 

Drainage 

Control 

Control 

Total 

(1 

,000  dollars) 

1966-1980 

Private  Funds 

84,788 

5,643 

18,831 

3,040 

112,302 

Public  Funds 

20,000 

1 ,200 

1 ,000 

30,000 

52,200 

Technical  Cost!/ 

3,430 

176 

3,100 

6,100 

12,806 

Total 

108,218 

7,019 

22,931 

39,140 

177,308 

1981-2000 

Private  Funds 

182,200 

10,650 

36,100 

5,000 

233,950 

Public  Funds 

50,000 

3,000 

2 ,000 

42,435 

97,435 

Technical  Cost!./ 

8,860 

331 

6,940 

8,150 

24,281 

Total 

241,060 

13,981 

45  ,040 

55,585 

355,666 

2001-2020 

Private  Funds 

248,700 

14,160 

49,220 

5,000 

317,080 

Public  Funds 

40,000 

4,000 

2,500 

49,100 

95,600 

Technical  Cost!./ 

11,800 

440 

9,250 

8,640 

30,130 

Total 

300 , 500 

18,600 

60,970 

62,740 

442,810 

1/  Includes  public  and  private  costs. 

Source:  Soil  Conservation  Service,  C-NPRBS  Data. 


Forest  Land 


Demands  for  wood  products  along  with  competition  for  non- 
consumptive forest  land  uses  will  cause  mounting  pressures  on  the 
forests  of  the  subregion.  These  pressures  will  require  accelerat- 
ing levels  of  watershed  protection,  maintenance  or  reduction  in 
present  sediment  levels,  decreased  flood  flows,  and  increased 
streamflow  yields  through  cover  management.  These  practices  must 
be  a part  of  the  structural  and  nonstructural  programs  designed  to 
develop  and  protect  the  water  resources  of  the  area. 


Watershed  Protection 


Present  watershed  protection  practices  applied  in  connection 
with  logging  and  road  construction,  as  outlined  in  table  188,  are 
expected  to  improve  on  the  public  forest  lands.  A level  at  least 
equal  to  that  presently  used  on  public  lands,  will  be  necessary 
for  the  private  areas.  Table  209  outlines  the  anticipated  total 
cost  of  such  measures,  accumulated  through  the  year  2020.  These 
costs  are  based  on  the  assumption  that:  (1)  On  the  public  forest 

lands,  controls  through  timber  sale  and  construction  contracts  are 
adequate  if  properly  applied,  and  (2)  on  the  private  forest  lands, 
the  minimum  level  required  will  be  about  equal  that  presently  done 
on  the  public  lands. 
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Tabic  209  - Projected  Costs  for  Watershed  Protection  Practices, 

Forest  Land,  Subregion  4 


Total 

Total 

Practices 

Unit 

Units?/ 

Cost?/ 

($1,000) 

PUBLIC  FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac . 

173,800 

3,480 

Harvest  Road  Treatment.?/ 

Mi  . 

5,800 

1,450 

Other  Watershed  Requirements?./ 

Ac . 

3,959,000 

55,390 

Total  Cost 

60,320 

PRIVATE 

FOREST 

LAND 

Logging  Disturbance  Treatment 

Ac . 

24,000 

360 

Harvest  Road  Treatment 

Mi  . 

800 

160 

Other  Watershed  Requirements 

Ac . 

197,000 

8,360 

Total  Cost 

8,880 

TOTAL 

ALL  LAND 

Logging  Disturbance  Treatment 

Ac . 

197,800 

3,840 

Harvest  Road  Treatment 

Mi. 

6,600 

1,610 

Other  Watershed  Requirements 

Ac . 

4,156,000 

63,750 

Total  Cost 

69,200 

1/  Total  for  55-year  period--1965 
2/  Includes  road  maintenance. 

-2020. 

Costs  in  1969 

dollars . 

3/  Includes  watershed  surveys,  plans,  fire  protection,  timber 
cultural  practices,  special  road  requirements,  and  other 
indirectly  related  items. 


At  this  rate,  recurrent  watershed  protection  measures  will 
cost  about  $1,100,000  annually  on  the  public  forest  lands  and  should 
cost  $160,000  annually  on  the  private.  Converting  the  annual  costs 
to  totals,  this  amounts  to  $69,200,000  to  maintain  the  productive 
condition  of  the  forest  watersheds  with  the  increased  demands 
through  the  year  2020. 


Watershed  Rehabilitation 


The  forest  areas  most  in  need  of  rehabilitation  and  the 
areas  that  rehabilitation  dollars  would  do  the  most  for  in  terms 
of  sediment  reduction  and  water  quality  improvement,  are  the  areas 
in  the  low-condition  category  as  listed  in  table  187,  and  those 
localized  areas  such  as  that  pictured  in  the  "Present  Status" 
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section.  These  areas  presently  contribute  nearly  160  acre-feet 
per  year  or  61  percent  of  the  total  sediment  load  from  the  forest 
lands  in  the  subregion.  The  localized  areas,  particularly,  should 
be  given  prompt  attention  to  prevent  development  of  major  problems. 

The  forest  land  acreage  presently  requiring  treatment  and 
the  amount  that  should  be  accomplished  during  time  periods  1980, 
2000,  and  2020,  is  listed  in  table  210.  Table  211  outlines  the 
expected  sediment  reduction  through  the  application  of  these 
measures . 


Table  210  - Projected  Watershed  Rehabilitation  Program,  Forest  Land,  Subregion  4 


1980  2000 2020 


Program 

Unit 

Amount 

Amount 

■RTTflfll 

Amount 

($1,000) 

($1,000) 

FEDERAL  LANDS 

Land  Treatment 

Ac . 

28,000 

2,771 

43,000 

4,421 

44,500 

4,483 

Stream  Rehabilitation 

Mi  . 

15,000 

77,700 

20,000 

103,600 

27,805 

144,061 

Road  Rehabilitation 

Mi . 

750 

386 

1,145 

606 

805 

414 

Total  Cost 

80,857 

108,627 

lWJSSS 

NONFEDERAL  LANDS 

Land  Treatment 

Ac. 

20,000 

300 

31,000 

465 

36  ,000 

540 

Stream  Rehabilitation 

Mi  . 

125 

63 

100 

50 

125 

63 

Road  Rehabilitation 

Mi  . 

20 

1 

45 

1 

55 

1 

Total  Cost 

364 

Si6 

65? 

TOTAL  ALL  LANDS 

Land  Treatment 

Ac. 

48,000 

3,071 

74,000 

4,886 

80,500 

5,023 

Stream  Rehabilitation 

Mi  . 

15,125 

77,763 

20,100 

103,650 

27,930 

144,124 

Road  Rehabilitation 

Mi  . 

770 

387 

1,190 

607 

860 

415 

Total  Cost 

81,221 

109,143 

149,562 

W In  1969  dollars. 


The  overall  expected  sediment  reduction  is  49  percent  or 
nearly  130  acre-feet  per  year,  principally  from  treatment  on  areas 
having  past  logging  and  grazing  damage  (table  211). 

In  addition  to  the  needs  for  sediment  reduction  on  the 
presently  eroding  forest  lands,  nonrecurrent  work  will  be  required 
both  on  future  extensive  forest  burns  and  on  lands  directly  related 
to  future  water  storage  projects.  These  sediment  sources  will  be 
treated  as  needed.  Hence,  the  49  percent  overall  sediment 
reduction  is  that  amount  possible  should  no  new  sources  occur 
through  catastrophic  fire  or  other  natural  disaster. 
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Table  211  - Expected  Annual  Sediment  Reduction 
Forest  Land  Rehabilitation,  Subregion  4 


Present  1/ 

Total 

Sediment 

Sediment 

Acres 

Sed.  Yield 

Acres 

Reduction 

Yield 

(1,000) 

Ac-ft./Yr. 

Treated  2/ 

Ac-ft/Yr. 

Very  low 

3,276.8 

102 

.. 

.. 

Low 

1,020.1 

160 

1,020,000 

127.5 

Medium 

-- 

-- 

— 

-- 

High 

— 

-- 

-- 

-- 

Very  high 

— 

-- 

-- 

— 

Total 

4,296.9 

262 

1,020,000 

127.5 

Total 

reduction,  percent 

49 

1/  Data  from 
2/  Data  from 

table  189. 
table  209. 

Miles  treated  converted  to  acres. 

Water  Yield  Improvement 

The  projected  water  yield  improvement  programs  needed  and 
the  amount  that  should  be  accomplished  during  time  periods  1980, 
2000,  and  2020,  are  listed  in  table  212.  No  estimates  were  made 
for  the  private  lands. 

Table  212  - Projected  Water  Yield  Improvement  Practices,  Public  Forest  Land, 

Subregion  4 


Program 

Unit 

1980 

2000 

2020 

Amount 

Costly 

Amount 

Cost!/ 

Amount 

Cost!/ 

($1,000) 

($1,000) 

($1,000) 

Cover  Manipulation^/ 

Ac . 

11,500 

182 

13,000 

243 

12,600 

227 

Snowpack  Management 

Mi . 

40 

2,000 

20 

1 ,000 

- 

- 

Water  Spreading!/ 

Ac. 

1 ,000 

42 

1,500 

63 

700 

30 

Total  Cost 

2,224 

1 ,306 

257 

Total  Program  Costs 


The  total  estimated  costs  of  forest  watershed  protection 
and  land  treatment  programs  through  the  year  2020  are  summarized 
below : 


Watershed  Protection 
Watershed  Rehabilitation 
Water  Yield  Improvement 


Costs 

($1,000) 

69,200 

339,926 

3,787 

412,913 


Rangeland 


Measures  and  Practices  for  Watershed  Protection 

Measures  required  for  future  rangeland  watershed  protection, 
rehabilitation,  and  improvement  are  listed  in  tables  213,  214,  and 
215.  Most  of  these  practices  which  help  to  improve  drainage. 


table  713  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
and  Other  Management  Purposes.  1966  to  1980.  Subregion  4 


Measures  6 Practices 

Cover  Improvement  fi  Soil  Stabilization 
Revcgetation  (grass,  shrubs) 

Brush  Control 
Weed  Control 
Fertilizing 

Conversion  of  tree  Cover  to  crass 
Contouring.  Pitting,  Furrowing 
Deep  1 1 1 1 age 

Stream  l,  Bank  Stabilization 
waterspreading 
1 rrigat ion 


Watershed  Oriented  Land  Management 
Practices 

Livestock  Control  Fences 
Reducing  hxcessive  Grazing  Use 
Livestock  t,  Game  Water  Facilities 
Special  Fire  Control 
Roads.  Cut  (•  Fill  Stabilization 
existing  Roads 
New  Roads 
Abandoned  Roads 
Stream  l learance 
Pollution  Abatement 

Water  Control  structures 
Ponds  f,  Small  Reservoirs 


Check  Dams  (Gully  Plugs) 


Dikes 

Diversions 


Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 


Miles 

Acres 

Number 

Acres 

Mi  les 
Mi  les 
Mi  les 
Mi  les 
Mi  les 

Numhe r 
Ac  re  It. 
Numhe  r 
Cu.  Yds. 
Numbe r 
Cu.  Yds. 
I in.  It 
Numbe  r 

(U.  >d* 


Public!/ 

Private 

Total 

iU 

w. 

lil 

ill 

874, b00 

172,300 

1 ,046.900 

- 

X 

X 

X 

983,100 

193,700 

1,176, 800 

- 

X 

X 

277,200 

54 .600 

331 .800 

X 

05.700 

12,900 

78.600 

- 

* 

X 

: 1,300 

4 . 200 

25.500 

X 

X 

47.500 

9 ,400 

56,900 

X 

X 

6,000 

1 .200 

7,200 

X 

X 

13,000 

2,600 

15.600 

- 

X 

X 

X 

1.400 

300 

1.700 

X 

X 

* 

240 
4 , 400 

50 

900 

290 

5,300 

X 

X 

X 

X 

2.099,800 

413.700 

2.513,500 

X 

X 

1,400 

300 

1 ,700 

X 

X 

1 ,343.000 

2b4 ,600 

1 ,607,600 

X 

X 

X 

X 

2,000 

400 

2.400 

- 

X 

X 

400 

80 

480 

- 

X 

X 

30 

6 

36 

X 

X 

75 

15 

90 

X 

X 

X 

X 

100 

20 

120 

* 

X 

* 

X 

1 ,200 

200 

1 ,400 

X 

, 

- 

12,800 

2.500 

15,30(1 

X 

X 

300 

60 

360 

X 

X 

' 

164,600 

32,400 

197,000 

X 

X 

8,900 

1 , 700 

10,600 

X 

X 

X 

127,200 

25 ,000 

152.200 

X 

X 

10,700 

2.100 

12.800 

* 

X 

x 

33 

6 

39 

X 

X 

X 

X 

38 , 000 

7,500 

4S.500 

X 

X 

X 

X 

1/  Most  measures  and  practices  have  ,oint  benefits  or  •mmoscs  Watershed  p 
~ practices  are  indicated  in  the  four  columns  as  follows-  lol  1-Pralnagc 
Col.  t-frosion  f,  Water  Quality  Control  - Col.  4 -flood  I.  Debris  Control 
2/  Includes  Federal.  *tatc.  County,  and  Municipal  Ownership. 

Source  Data  collected  from  land  management  agencies  specifically  for  the  t -NP  tudv 


Col.  .’-Water  Conservat  ion: 
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fable  214  - Kequ 

i red  Range 'and  Me as 

ure*  and  I’ra 

ctice*  for 

Watershed 

Protect i 

on 

and  Other  Management 

urposes,  l‘»Hl 

to  2000, 

Subregion 

4 

Me 

isurcH  h Practice* 

Units 

.Land  Ownership 

Wat 

ersTieJ 

Turposesl/ 

Public*/ 

Pi i vnte 

1 ota  1 

U1 

Ul 

Ul 

in. 

» • 

vim  1 mp  i'h  v erne  fit  I,  Soil  Stnhili: 

at  1 on 

Ueveget nt  1 on  tgr.is*  thrubs) 

Ai  rr« 

.11  .Mill 

1 .*4  1(10 

75%,  tMMI 

■ 

i 

X 

l« n mli  i uni  i n| 

At  res 

•6tf , Mill 

1 li  .•Hill 

KOI  ,4110 

t 

i 

w*  i-d  . uni  ini 

Ai  r*« 

tii.'.tiuii 

t\t,  illll 

4 Ml ,W06 

$ 

A 

l • 1 1 1 i i . i ng 

At  reft 

1 ii  | .Min 

.Ml, (Mill 

1 1 , Mill 

t 

l niivi* 1 1 1 tin  t>l  t ree  > aver  to  gi 

uftft  Ac  r«  s 

2, 2CI|i 

lull 

2,600 

X 

A 

A 

i iiiitinii  i ng , lilting,  i urroteuig 

Ac  re* 

Ml. 1 no 

3,800 

22,900 

X 

X 

Acres 

(.  ,1111(1 

1 ,200 

7,200 

A 

X 

St  i earn  i,  hank  St  alii  1 1 zat  ion 

Ac  re  j 

1 3.3UO 

,000 

15,900 

A 

x 

Waterspreading 

Ac  re* 

2,400 

500 

2,900 

X 

X 

X 

l rr igat ion 

Acres 

SO 

10 

60 

X 

X 

X 

W.i 

ter  Oriented  land  Management 

Pruc  t ices 

livestock  control  fences 

Miles 

.3,100 

600 

3,70(1 

X 

x 

X 

Reducing  Excessive  Crazing  Use 

Ac  res 

hi ,200 

12,600 

76,800 

X 

X 

X 

Livestock  h Came  Water  lacilit 

les  Number 

2 ,000 

400 

2,400 

X 

X 

Special  1 i re  font  rol 

Acres 

1 . 

MS,  500 

383,300 

,328,800 

X 

X 

X 

X 

Roads,  .ut  ,,  1 . i 1 Stabilization 

existing  Roads 

Mi  les 

2 , 300 

500 

2 , 800 

- 

X 

X 

X 

Sew  Roads 

Mi  les 

500 

100 

600 

X 

X 

X 

Abandoned  Hoads 

Mi  les 

ISO 

30 

180 

X 

X 

X 

stream  i lea ranee 

Miles 

75 

IS 

90 

X 

X 

X 

X 

I'ollution  Abatement 

Mi  les 

100 

20 

120 

X 

X 

X 

X 

M 

ter  control  Structures 

Ponds  (,  small  Reservoirs 

Numhe r 

1,100 

200 

1*30 

X 

X 

Ac  re  ft. 

24,700 

4 .900 

29,600 

- 

X 

X 

- 

Potent  ion* 

Number 

350 

70 

420 

X 

X 

- 

Cu.  Yds. 

213,500 

12,100 

255,600 

- 

X 

X 

Check  Hams  (Cull)  Plugs) 

Number 

13,600 

2 , 700 

16,300 

X 

X 

X 

Cu.  Ids. 

09 , 700 

19,600 

119.300 

X 

X 

X 

bikes 

Lin.  ft. 

17,900 

5.500 

2 1 . 400 

X 

X 

X 

X 

In  vers  ions 

Numbc  r 

30 

6 

36 

X 

X 

X 

X 

Cu.  Yd*. 

33,300 

h.600 

39.900 

* 

x 

* 

x 

1/ 

*',  ■ t pk-  isiiri-v  and  "rutm  ^ h ive  injnt  benefit- 

o 

r purposes. 

Watershed 

purposes 

of  listed 
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increase  water  yields,  provide  erosion  and  water  quality  control, 
and  decrease  flood  and  debris  damage  also  have  other  management 
objectives  or  purposes. 

Cover  improvement  and  soil  stabilization  practices  are 
required  on  about  6.6  million  acres  of  rangeland  between  1966  and 
2020.  Many  of  them  will  be  recurring  and  a combination  of  practices 
will  be  applied  on  some  of  the  same  range  areas.  Nearly  2.2  million 
acres  will  need  revegetation,  primarily  grass  seeding  (including 
reseeding  of  623,600  acres),  and  brush  should  be  controlled  on 
2,5  million  acres.  Around  70  percent  of  the  revegetation  efforts 
and  55  percent  of  the  brush  control  work  will  be  for  watershed 
improvement.  Other  significant  cover  and  stabilization  measures 
include  fertilizing  345,300  acres;  contouring  or  furrowing  98,700 
acres;  deep  tillage  on  21,600  acres;  removal  of  scattered  trees  to 
establish  grass  cover  on  30,700  acres;  and  about  2,000  miles  of 
bank  stabilization  along  streams  or  above  reservoirs. 

Soil  surveys  now  cover  an  estimated  5.0  million  acres  of 
rangeland  and  an  additional  6.6  million  acres  shouxd  be  mapped  by 
2020.  More  intensive  secondary  surveys  will  be  required  on 
approximately  7.6  million  acres.  Watershed  management  plans  which 
now  embrace  nearly  2.0  million  acres  of  rangeland  should  be  extended 
to  some  10.6  million  acres  by  2020. 
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Kcquired  Mangi  i.ind  Measure*  and  I’ractuis  for  haterxhed  Protection 
and  other  Management  Purposes,  2001  to  2 020,  Subregion  4 
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Improved  grazing  management  practices  have  allowed  reduction 
or  adjustment  of  livestock  use  on  about  10.9  million  acres  through 
1965.  By  2020,  an  additional  2.6  million  acres  will  require 
attention  along  with  increased  development  of  grazing  management 
systems  that  will  increase  range  carrying  capacity  while  assuring 
adequate  cover  improvement  and  soil  stabilization  for  watershed 
protection.  Construction  of  12,900  miles  of  livestock  fence  and 
development  of  6,300  livestock  and  game  water  facilities  areneeded 
in  these  improved  management  programs . 

Control  of  range  fires  is  essential  to  protection  of  the 
forage  crop  and  watershed  cover  and  special  fire  prevention  efforts 
will  be  required  on  about  7.0  million  acres,  including  extra  fire 
patrol,  fire  breaks,  and  the  development  of  facilities  for  fire 
control  water  supply.  On  about  7,900  miles  of  existing  range 
roads  and  trails,  considerable  work  is  required  to  reduce  excessive 
runoff  and  erosion.  Similar  attention  is  needed  on  an  estimated 
1,600  miles  of  new  roads  and  approximately  700  miles  of  abandoned 
roads.  Some  270  miles  of  streams  and  waterways  need  stream 
clearance,  and  pollution  abatement  measures  are  required  along 
about  330  miles  of  streams. 
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Channel  cutting  in  Timber  Gulch  near  Shoshone.  Stabilization  is  necessary  to  reduce  soil  lose 
(Bureau  of  Land  Management) 


Required  water  control  structures  between  1966  and  2020 
include  about  4,700  ponds  and  small  reservoirs  with  a total  storage 
capacity  of  some  2,800  acre-feet,  1,100  detention  or  diversion  dams 
40,900  small  check  dams,  and  about  11  miles  of  dikes. 
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Erosion  and  Sediment  Yield  Improvement 


Because  of  the  precipitation  pattern  and  highly  permeable 
soils,  the  highest  sediment  yield  areas  in  this  subregion  are  in 
the  "Low"  and  "Medium"  classes  shown  on  table  191.  These  areas 
represent  about  32  percent  of  the  total  range  acreage  but  contribute 
about  1,056  acre-feet  annually  or  55  percent  of  the  total  sediment 
load.  Practices  shown  on  tables  213,  214,  and  215  for  erosion  and 
water  quality  control  should  be  concentrated  on  these  areas. 
Reduction  or  redistribution  of  grazing  use  on  some  areas  and 
improved  vegetative  cover  should  result  in  a reduction  of  approxi- 
mately 34  percent  of  the  annual  sediment  yield.  This  reduction  is 
shown  on  table  216  from  1,917  acre-feet  annually  in  1966  to 
1,265  acre-feet  in  2020. 


Table  216  - Annual  Sediment  Yield  Projections  from  Rangeland, 

Subregion  4 


Sediment  Yield 

Categories.!/ 

1966 

1980 

2000 

2020 

Rangeland  Acreage 

(1,000 

acres) 

Very  Low 

9,181.5 

10,023.4 

11,635.4 

13,251.7 

Low 

4,274.5 

3,262.9 

1 ,681.8 

98.3 

Medium 

99.8 

75.7 

37.8 

- 

High 

- 

- 

- 

- 

Very  High 

- 

- 

- 

- 

Total 

13,555.8 

13,362.0 

13,355.0 

13,350.0 

Percent  change 

from  1966 

.0 

-1.4 

-1.5 

-1.5 

Annual  Sediment  Yield 

(acre- 

-feet) 

Very  Low 

861 

940 

1,091 

1,242 

Low 

1,002 

765 

394 

23 

Medium 

54 

41 

21 

- 

High 

- 

- 

- 

- 

Very  High 

- 

- 

- 

- 

Total 

1,917 

1,746 

1,506 

1,265 

Percent  change 

from  1966 

0 

-9 

-21 

-34 

1 _/  Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet,  respectively. 
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Improved  Range  Condition  and  Capacity 


Estimated  future  range  improvement,  shown  on  table  217,  will 
result  in  part  from  accomplishment  of  required  measures  and  practices 
for  watershed  protection,  shown  in  tables  213,  214,  and  215,  and  in 
part  from  management  practices  for  improved  forage  production.  In 
1966  only  19  percent  of  the  rangeland  was  in  good  range  condition. 
With  scheduled  improvements,  good  condition  range  will  be  increased 
to  78  percent  by  2020,  from  2.5  million  acres  in  1966  to  10.4  million 
acres  in  2020.  About  2.5  million  acres  were  in  poor  range  condition 
in  1966,  accounting  for  18  percent  of  all  rangeland.  This  will  be 
decreased  to  634,000  acres  or  5 percent  by  2020.  Rehabilitation 
efforts  will  be  directed  to  poor  condition  rangeland. 


Table  217  - 

■ Estimated 

Potential 

Rangeland 

Improvement , 

Subregion 

4 

Range  Type 
and  Cond i t i on 

1966 

1980 

2000 

2020 

Acres 

AUMs 

Acres 

AUMs 

Acres 

Acres 

KUJtM 

(1.000) 

TTToooT 

fi.rtoay 

( 1,060) 

TT.oTSoT 

(1 ,000) 

Grass  land 

Good 

286.0 

77.3 

537.1 

145.2 

947.8 

256.1 

1 ,262.2 

341.1 

Fair 

1 ,294.4 

199.1 

1,027.8 

158. 1 

629.8 

96.9 

333.0 

51.2 

Poor 

143.8 

10.3 

134.7 

9.6 

121.1 

8.7 

102.9 

7.4 

Seeded  Range 

1.152.2 

384.1 

1,789.9 

596.6 

2,375.1 

791  .7 

2,680.2 

893.4 

Total 

2,876.4 

616.8 

3,489.5 

909.5 

4,013.8 

1,153.4 

4,370 

1,263. I 

Sagebrush 

Good 

1,019.3 

169.9 

2,411.3 

401.9 

4,675.5 

779.2 

6,405.1 

1 ,067.5 

Fair 

7,135.0 

849.4 

5 ,666 . 6 

674.6 

3,463.9 

412.4 

1 ,797.5 

214.0 

Poor 

2,038.6 

128.2 

1,315.1 

82.7 

662.5 

41.7 

290.0 

18.2 

Total 

10,192.9 

1,147.5 

9,393.0 

1,159.2 

8,801.9 

1,233.3 

8,492.6 

1,299.1 

Other  Brush 

Good 

48.7 

8. 1 

55.2 

9.2 

69.4 

11.5 

97.8 

16.3 

Fai  r 

145.9 

18.2 

142.4 

17.8 

142.2 

17.8 

140.4 

17.6 

Poor 

291.9 

17.4 

281.9 

16.8 

267.7 

15.9 

240.9 

14.3 

Total 

486.5 

43.7 

479.5 

43.8 

479.3 

45.2 

479.1 

48.2 

Total 

Good!' 

2,506.2 

639.4 

4 ,793.5 

1,152.9 

8,067.8 

1 .838.5 

10,445.3 

2,318.3 

Fair 

8,575.3 

1 .066.7 

6,836.8 

850.5 

4,235.9 

527.1 

2,270.9 

282.8 

Poor 

2,474.3 

155.9 

1,731.7 

109.1 

1,051.3 

66.3 

633.8 

39.9 

Grand  Total 

13,555.8 

1 ,862.0 

13,362.0 

2,112.5 

13,355.0 

2,431  .9 

13,350.0 

2,641.0 

Average  AC/AUM 

7. 

3 

6 

.3 

5.5 

5.1 

Percent  change 

from  1966 

.0 

.0 

-1.4 

♦ 13.: 

-1.5 

♦ 30.6 

-1.5 

♦41.8 

Includes 
Source:  Table  21 


range . 

"Present  Status" 


rangeland  narrative.  Future  estimates  for  this  study  are 
based  on  representative  on-site  surveys  for  production  guides  with  consideration  to  the 
capability  of  the  range  for  improvement  with  proper  management  and  utilization. 


This  improved  condition  and  a decline  in  total  range  acreage 
by  2020,  will  result  in  an  expected  42  percent  increase  in  grazing 
capacity  from  1.9  million  AUMs  to  2.6  million  AUMs.  Even  with  this 
substantial  improvement,  range  forage  production  will  meet  only 
about  6.4  percent  of  the  anticipated  demand  for  livestock  production 
in  Subregion  4 by  2020,  compared  to  12.7  percent  in  1966. 
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list  inuited  Program  Investment  Costs 


Investment  cost  estimates  (based  on  1969  dollars)  are  given 
in  table  218  for  all  future  measures  and  practices  shown  on  tables 
213,  214,  and  215.  Cover  improvement  and  soil  stabilization 
programs  will  require  $73.2  million  between  1966  and  2020,  or 
76  percent  of  the  total  $96.0  million  rangeland  watershed  costs. 
Watershed  oriented  land  management  practices  require  $17.4  million 
or  18  percent  of  total  program  costs,  and  water  control  structures 
require  $5.4  million  or  6 percent  of  total  costs. 


Table  218  - Estimated  Cost  of  Required  Measures  and  Practices 
for  Watershed  Protection  and  Rehabilitation  of  Rangeland 
by  Major  Types  of  Watershed  Programs,  Subregion  4 1/ 


Major  Types  of 

1966 

1980 

2000 

Watershed  Programs 

to  1980 

to  2000 

to  2020 

Total 

($1000) 

($1000) 

($1000) 

($1000) 

Public  Land 

Cover  Improvement  and 

21,940.5 

21,146.3 

18,021.6 

61,108.4 

Soil  Stabilization 
Watershed  Oriented  Land 

4,724  0 

4,783.8 

5,010.7 

14,518.5 

Management  Practices 
Water  Control  Structures 

1 ,552.5 

1 ,489.9 

1 ,500.5 

4,542.9 

Total 

28,217.0 

27,420.0 

24,532.8 

80,169.8 

Private  Land 

Cover  Improvement  and 

4,385.7 

4,149.7 

3,571.8 

12,107.2 

Soil  Stabilization 
Watershed  Oriented  Land 

973.5 

943.3 

1,002.8 

2,919.6 

Management  Practices 
Water  Control  Structures 

262.1 

269.4 

2 75.4 

806.9 

Total 

5,621.3 

5,362.4 

4,850.0 

15,833.7 

Total 

Cover  Improvement  and 

26,326.2 

2S.296.0 

21,593.4 

73,215.6 

Soil  Stabilization 
Watershed  Oriented  Land 

5,697.5 

5,727.1 

6,013.5 

17,438.1 

Management  Practices 
Water  Control  Structures 

1,814.6 

1,759.3 

1 ,775.9 

5,349.8 

Total 

33,838.3 

32,782.4 

29,382.8 

96,003.5 

U Based  on  measures  and  practices  shown  on  tables  213,  214,  and  215, 
with  constant  1969  dollars. 


Based  on  the  present  ratio  of  rangeland  ownership,  an 
estimated  $80.2  million  will  be  needed  for  the  public  range 
(84  percent  of  total  requirements),  while  the  private  range  will 
require  $15.8  million  or  16  percent  of  all  needs. 
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Other  Land 


The  other  land  acreage  is  projected  to  increase  approximately 
79,000  acres  by  2020  to  meet  needs  of  an  expanding  population  and 
associated  land  use  requirements.  Some  29,000  acres  of  this  increase 
will  be  for  intensive  urban,  industrial,  and  other  special  uses. 

Joint  coordinated  planning  must  be  accomplished  by  all  levels 
of  government  and  private  interests  to  meet  watershed  needs  in  these 
areas,  in  conjunction  with  needs  of  adjacent  developing  agricultural 
and  rural  areas. 

Soil  surveys  and  interpretative  analyses  will  provide 
essential  basic  data  to  adequately  plan  new  urban  developments 
needed  due  to  population  increases.  These  soil  surveys  would 
provide  planners  information  essential  to  effect  future  land  use 
changes  with  adequate  watershed  protection  and  improvement.  Results 
of  these  surveys  should  be  reflected  in  urban  and  suburban  zoning 
ordinances . 

More  intensive  study  is  required  to  determine  the  full  extent 
of  water  supply  problems  for  municipal,  industrial,  and  rural 
domestic  uses  and  to  develop  feasible  solutions  for  adequate  sewage 
treatment,  pollution  abatement,  and  sources  of  water. 

Erosion  and  sediment  from  adjoining  lands  and  construction 
sites  creates  continuing  and  increasing  problems  in  urban  and 
industrial  areas.  Measures  to  control  these  problems  include  land 
treatment  on  adjacent  land,  more  adequate  floodways,  debris  basins, 
and  strict  construction  controls  to  reduce  damage. 

Increased  flood  protection  for  the  more  intensive  use  areas 
will  be  improved  by  reservoir  storage  to  reduce  peak  flows  and  at 
the  same  time  provide  water  for  recreation  and  municipal  and 
industrial  use.  Enlarged  and  improved  channels  or  dikes  and  levees 
will  provide  additional  flood  protection.  Land  treatment  measures, 
which  were  listed  previously,  will  help  to  prevent  damages  to  roads, 
bridges,  streets,  residential,  commercial,  and  industrial  develop- 
ments. Prevention  of  silt  accumulation  in  reservoirs  and  channels 
will  be  an  additional  benefit.  These  measures,  along  with  flood 
plain  zoning,  will  reduce  flood  damage  on  the  8,200  acres  now 
subject  to  frequent  flooding  and  prevent  this  problem  from  growing. 

In  parts  of  the  subregion,  damage  is  caused  by  blowing  sand 
and  creation  of  dunes.  An  estimated  185,000  acres  of  dune  stabiliza- 
tion work  should  be  accomplished  between  1966  and  2020.  This 
includes  planting  or  seeding  of  some  areas  and  other  measures,  such 
as  construction  of  fiberglass  mats  and  wind  fences,  to  prevent 
expansion  of  sand  areas. 
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Most  measures  and  practices  required  to  satisfy  needs  for 
other  land  have  been  included  and  costed  in  other  sections  of  this 
appendix  and  in  Appendices  VII,  Flood  Control;  IX.  Irrigation; 

XI,  Municipal  and  Industrial  Water  Supply;  and  XII,  Water  Quality 
and  Pollution  Control. 
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SUBREGION  5 
CENTRAL  SNAKE 


PRESENT  STATUS 

Subregion  5,  Central  Snake,  includes  all  of  the  Snake  River 
drainage  between  King  Hill  and  Hells  Canyon.  It  is  bound  by  the 
Salmon  River  Drainage  on  the  north,  the  Great  Basin  on  the  south, 
and  the  Closed  Basins  of  Oregon  on  the  west.  The  area  makes  up  14 
percent  of  the  region  with  23,567,900  acres.  This  includes  a land 
area  of  23,397,500  acres  and  170,400  acres  of  large  water  bodies. 

The  land  area  is  nearly  74  percent  publicly  owned,  mostly  Federal. 

The  remaining  26  percent  is  private.  The  major  Federal  lands  (46 
percent)  are  public  rangelands  managed  by  the  Bureau  of  Land  Manage- 
ment . 

Average  annual  precipitation  runs  from  less  than  8 inches 
per  year  in  the  arid  areas  to  over  60  inches  in  the  higher  mountains. 
The  frost-free  periods  vary  considerably  with  elevation,  ranging 
from  160  days  in  the  Boise  and  Snake  River  Valleys  to  about  60-80 
days  in  the  mountains.  Freezing  temperatures  can  occur  at  any  time 
above  the  6,000-foot  elevation. 

In  comparison  with  other  streams  in  the  region,  the  discharge 
of  Snake  River  at  King  Hill  is  very  uniform.  About  5-6  million 
acre-feet  of  runoff  originate  annually  from  the  subregion.  Over 
3.6  million  acre-feet  flow  from  forest  areas,  the  balance,  2.0 
million  from  cropland  and  rangeland  areas  (figure  30). 

Major  sediment  producing  areas  are  the  rangelands,  princi- 
pally because  of  their  dominance  on  the  landscape.  They  account 
for  72  percent  of  total  yields  (table  219,  figures  30  and  32). 


Table  219  - Generalized  Sediment  Yield  by  Cover  and  Land  Use, 

Subregion  5 


Cover  and 

1,000 

Sediment  Yield 

Land  Use 

Acres 

Percent 

Ac . Ft ./Year 

Percent 

Cropland 

1,628.9 

7 

632 

13 

Forest  Land 

4,190.5 

18 

575 

12 

Rangeland 

16,838.7 

72 

3,556 

72 

Other  Land 

739.4 

3 

172 

3 

Total 

23,397.5 

100 

4,935 

100 

Source:  Derived  from  figures  31  and  32  and  Appendix  IV. 
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Cropland 

The  first  farming  was  in  1863  near  Boise,  which  was  a 
military  outpost  and  mining  supply  center.  Farming  grew  only 
enough  to  supply  the  local  population  involved  in  mining  activ- 
ities until  the  Oregon  Short  Line  Railroad  was  built  in  1884. 

This  opened  markets  and  brought  in  settlers  to  develop  the  avail- 
able land  and  water.  Today  the  subregion  includes  1.6  million 
acres  of  cropland  in  more  than  13,000  farm  units  (table  220). 


Table  220  - 

Types 

of  Crops, 

Subregion 

5,  1966 

Hay  and 

Small 

Row 

Field 

States 

Pasture 

Grain 

Crops 

Fallow 

Crops 

Total 

innn 

Dry  Cropland 

Idaho 

122.0 

12.3 



31.7 

166.0 

Oregon 

13.0 

28.9 

— 

-- 

-- 

41.9 

Nevada 

-- 

-- 

-- 

-- 

-- 

-- 

Total 

135.0 

41.2 

-- 

31.7 

— 

207.9 

Irrigated  Cropland 

Idaho 

419.0 

156.2 

264.8 



13.9 

853.8 

Oregon 

256.2 

35.9 

132.9 

-- 

-- 

425.0 

Nevada 

136.9 

.3 

-- 

-- 

5.0 

142.2 

Total 

812.1 

192.4 

397.  7 

-- 

18.9 

1,421.0 

Total 

947.1 

233.6 

397.7 

31.7 

18.9 

1,628.9 

Cropland 


Source:  Appendix  IV,  Land  and  Mineral  Resource^ 


Livestock  and  livestock  feed  have  been  important  products 
from  the  beginning.  Grain,  potatoes,  onions,  and  fruit  have  been 
produced  since  the  railroads  were  built.  Sugar  beets  have  been 
an  important  crop  since  1936,  and  canning  crops  since  about  1920. 
Most  of  the  Nation's  hybrid  sweet  corn  seed  is  produced.  Other 
significant  crops  are  mint,  alfalfa  seed,  hops,  and  various 
vegetable  seeds. 

Soil,  climate,  water  supply,  and  market  conditions  in  the 
principal  irrigated  area  permit  a wide  range  of  crops  and  farming 
enterprises.  Potatoes  and  beets  are  the  principal  cash  crops. 
Some  farms  produce  these  two  crops  with  only  enough  grain  and 
legumes  to  maintain  soil  structure  while  other  farms  are  more 
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diversified  and  include  several  other  adapted  crops.  Many  of  the 
diversified  farm  enterprises  include  either  dairy  or  beef  cattle. 
Most  sheep  and  beef  operations  use  forest  range  and  open  rangeland, 
or  mountain  pastures  during  the  summer  and  graze  crop  aftermath  in 
the  valleys  during  the  winter.  Table  220  shows  the  crops  grown  and 
the  approximate  acreage  in  each  state. 


Water  Conservation 


Because  the  cropland  in  this  subregion  is  in  an  arid  to  semi- 
arid  climate,  water  conservation  is  important  to  both  irrigated  and 
nonirrigated  farming  enterprises.  Water  conservation  practices  on 
irrigated  cropland  are  land  leveling,  installation  of  pipelines, 
lined  ditches,  water  control  structures,  improved  irrigation  systems, 
and  water  management.  Tailwater  is  stored  in  ponds  and  reservoirs 
and  pumped  back  for  reuse.  Table  221  shows  the  present  status  of 
water  conservation  practices  applied  to  the  cropland  in  the  subregion. 


Table  221  - Water  Conservation  Practices  Applied  on  Cropland 
Through  1966,  Subregion  5 


Item  Unit 


Water  Control  Facilities  No. 

Irrigation  Water  Conveyance  Mi. 

Facilities 

Water  Storage  Facilities  No. 

Irrigation  Systems,  Surface  No. 

Irrigation  Systems,  Sprinkler  No. 

Irrigation  Water  Management  Ac. 

Land  Shaping  Ac. 


Idaho 

Oregon 

Nevada 

Total 

30,265 

4,227 

349 

34,841 

5,952 

4,273 

129 

10,334 

59 

119 

4 

182 

1,621 

184 

50 

1,855 

540 

127 

7 

674 

169,190 

65,198 

3,540 

237,928 

273,288 

83,257 

6,140 

362,685 

Source:  USDA,  Soil  Conservation  Service  Data 


Approximately  1.4  million  acres  of  land  are  irrigated. 

Table  222  shows  the  status  of  irrigation  including  acres  irrigated, 
source  of  water,  method  of  irrigation,  and  water-short  areas. 

Methods  of  irrigation  vary  from  wild  flooding  to  carefully 
designed  border,  dike,  and  sprinkler  systems.  The  method  used 
depends  upon  the  soil  texture  and  depth,  the  topography,  the  crop, 
the  cost  of  water,  and  the  opportunity  to  dispose  of  or  reuse  water 
The  intensity  of  irrigation  water  management  varies  from  one  agri- 
cultural area  to  another,  as  well  as  from  farm  to  farm  and  depends 
on  the  crops  grown,  the  cost  and  availability  of  water,  and  the 
labor  supply. 


Table  222  - Water  Availability  and 

Irrigation 

Methods 

for  Cropland 

Subregion 

5,  1966 

Item 

Idaho 

Oregon 

1000 

Nevada 

Acres 

Total 

Water  Source: 

Streamflow 

221.1 

237.5 

122.9 

581.5 

Groundwater 

60.0 

5.9 

65.9 

Storage 

572.7 

181.6 

19.3 

773.6 

Total 

853.8 

425.0 

142.2 

1,421.0 

Area  with 

625.9 

253.2 

142.2 

1,021.3 

Adequate  Supply 

Area  with 

227.9 

171.8 

-- 

399.7 

Inadequate  Supply 
Method  of  Irrigation: 

Flooding 

751.1 

412.5 

142.2 

1,305.8 

Sprinkler 

102.7 

12.5 

~ “ 

115.2 

Source:  Soil  Conservation  Service, 

C-NPRBS  Data 

The  Snake  River  has  adequate  unregulated  flow  for  land  now 
irrigated  from  this  source.  The  Boise,  Payette,  and  Owyhee 
Rivers  are  regulated  by  storage  to  provide  adequate  supplies. 
Streams  without  storage,  however,  are  not  so  reliable  and  several 
areas  are  short  of  water.  The  Snake  River  is  fed  by  large 
springs  just  above  the  subregion  boundary,  but  the  rest  of  the 
surface  water  supply  is  from  snowmelt,  which  is  forecasted  from 
snow  survey  data.  Adequate  ground  water  is  generally  available 
for  land  dependent  upon  this  source. 

Water  conservation  measures  used  on  nonirrigated  land 
include:  (1)  alternate  wheat-fallow  cropping,  (2)  stubble 

mulching,  (3)  chiseling,  (4)  contour  farming,  and  (5)  diversions. 
With  the  use  of  these  practices  the  intercepted  water  infiltrates 
into  the  soil  and  is  available  for  crops.  The  crop-fallow  system, 
contour  farming,  stubble  mulching,  and  chiseling  are  used  on 
almost  all  nonirrigated  cropland.  Diversions  are  used  to  a 
limited  degree  in  critical  areas. 


Drainage 

In  most  of  the  subregion  the  slope  of  land,  type  of  soil, 
and  general  topography  provide  for  good  natural  drainage.  Approxi- 
mately 12  percent  of  the  cropland,  or  182,000  acres,  has  a 
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Inadequate  surface  and  subsurface  drainage  causes  ponding  and  crop  damage  at  the  lower  end  of 
irrigated  fields.  (SCS  1-1824-12) 

wetness  problem  which  limits  crop  production.  Seepage  from  canals 
and  laterals,  water  lost  through  deep  percolation,  and  poor  irri- 
gation water  management  have  caused  high  water  tables  in  many  areas. 

Drainage  problems  on  about  13  percent  of  this  area,  or  24,000 
acres,  can  be  corrected  by  individual  landowners.  Complex  drainage 
problems  on  the  remaining  87  percent,  or  158,000  acres,  require 
project-type  systems.  Table  223  shows  the  present  drainage  problem 
areas  by  state  and  capability  class.  Saline  wet  areas  require  deep 
drainage  and  leaching.  In  areas  having  little  or  no  salts,  positive 
control  of  the  water  table  is  more  important  than  indiscriminate 
drainage.  Over  irrigation  on  higher  lands  prolongs  the  wetness  of 
lower  lands  unless  drains  are  installed  to  control  the  water  move- 
ment. Additional  irrigation  development  will  increase  the  need 
for  drainage. 

Table  223  - Cropland  Areas  with  a Wetness  Problem 
Subregion  S,  1966 


Capability 

Idaho 

Oregon 

Nevada 

Total 

Class 

1000 

Acres 

II 

38.0 

17.0 

26.5 

81.5 

III 

36.0 

20.0 

35.3 

91.3 

IV 

-- 

6.0 

3.0 

9.0 

Total 

74.0 

43.0 

64.8 

181.8 

Source:  Soil  Conservation  Service,  C-NPRBS  Data 


The  level  of  management  on  wet  land  is  low  and  most  of  it 
is  in  poor  pasture.  Drainage  is  expensive  and  more  intensive 
land  use  will  be  required  to  make  drainage  feasible.  Table  224 
shows  the  present  status  of  this  work. 


Table  224  - Drainage  Practices  Applied  to  Cropland 
Subregion  5,  1966 


Item 

Unit 

Idaho 

Oregon 

Nevada 

Total 

Drainage  Ditches 
and  Conduits 

Mi. 

351 

270 

7 

628 

Drainage  Structures 

No . 

358 

-- 

358 

Source:  Soil  Conservation  Service  Data 


Erosion  and  Sedimentation 


Soil  surveys  indicate  that  erosion  is  a major  problem  on 
nearly  900,000  acres  of  cropland  (table  225).  More  than  85  per- 
cent of  the  erodible  cropland  is  irrigated.  About  630  acre-feet 
of  sediment  comes  from  this  land  each  year,  as  shown  in  figure  32 
and  table  219.  It  is  13  percent  of  the  total  sediment  load  from 
all  lands  in  the  subregion. 


Table  225  - Cropland  Areas  with  an  Erosion  Potential  by 
Capability  Class,  Subregion  5,  1966 


Capability 


Class 

Idaho 

Oregon 

Nevada 

Total 

II 

114 

86 

2 

202 

III 

208 

ISO 

8 

366 

IV 

125 

130 

40 

295 

Total 

447 

366 

50 

863 

Source : 

Soil  Conservation 

Service,  C-NPRBS 

Data 

Almost  65  percent  of  the  dry  cropland  is  relatively 
resistant  to  erosion  because  it  is  producing  grass  and  legume 
hay  and  pasture.  Most  erosion  on  the  dry  cropland  occurs  in 
grain  producing  areas,  predominantly  in  the  Weiser  and  Powder 
River  drainages.  The  standard  practice  under  a grain- fallow 
system  is  to  seed  in  the  fall  and  to  harvest  the  following  sum- 
mer. The  stubble  is  left  standing  through  the  winter  and  is 


plowed  under  in  the  spring.  Rod  weeders  are  used  to  control  weeds 
in  the  summer  fallow.  Erosion  is  not  a severe  problem  on  stubble. 
However,  in  the  areas  seeded  the  preceding  fall,  erosion  can  be 
severe  since  the  plants  are  small  and  the  soil  is  loose.  The 
average  erosion  rate  from  these  areas  is  usually  S to  10  tons  per 
acre  per  year  with  much  higher  rates  on  individual  fields. 

Some  of  the  work  necessary  to  control  erosion  has  been 
accomplished.  Table  226  shows  the  present  status  of  this  work. 


Table  226  - Erosion  Control  Practices  Applied  on 
Cropland,  Subregion  S,  1966 


Item 

Unit 

Idaho 

Oregon 

Nevada 

Total 

Conservation  Cropping 

Ac. 

417,203 

86,912 

4,350 

508,465 

System 

Crop  Residue  Use 

Ac. 

300,107 

11,003 

250 

311,360 

Ditch  Bank  Seeding 

Mi. 

159 

2 

1 

162 

Diversions  5 Terraces 

Mi. 

11 

2 

1 

14 

Field  Windbreaks 

Mi. 

8 

1 

0 

9 

Grade  Stabilization 

No. 

537 

669 

20 

1,226 

Structures 

Grassed  Waterways 

Ac . 

124 

123 

340 

587 

or  Outlets 

Pasture  and 

Ac. 

60,448 

4,831 

3,660 

69,939 

Hay land  Planting 

Strip  Cropping 

Ac. 

-- 

4,836 

-- 

4,836 

Stubble  Mulching 

Ac . 

6,885 

“ - 

— 

6,885 

Source:  USDA,  Soil  Conservation  Service  Data 


On  flatter  slopes  erosion  is  controlled  by  proper  cropping 
and  tillage  practices.  Crop  rotations,  which  include  grass  and 
legumes  in  rotation  with  small  grains,  are  used  to  maintain  soil 
structure  and  to  provide  additional  cover  for  the  soil.  Tillage 
practices,  such  as  chiseling  and  stubble  mulching,  are  used  to 
protect  the  surface  and  increase  water  infiltration.  Long  or 
steep  slopes  usually  require  the  use  of  structural  measures  such 
as  terraces,  diversions,  and  grassed  waterways  as  well  as  proper 
cropping  and  tillage  practices  to  control  water  movement  on  the 
land. 

Erosion  on  irrigated  land  is  the  result  of  runoff  from 
both  precipitation  and  irrigation,  with  erosion  from  irrigation 
water  being  the  more  serious. 
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Surface  irrigation  on  steep  land  erodes  part  of  the  field  and  deposits  sediment  on  another 
part.  (SCS  I-4S024) 

f Hay  and  pasture  crops  of  grasses  and  legumes  protect  the 

soil  from  both  water  and  wind  erosion.  Two  exceptions  are: 

[ Cl)  scouring  caused  by  inundation  of  hay  and  pasture  lands,  and 

(2)  erosion  from  wind  and  water  for  short  periods  during  the 
reestablishment  of  the  stand. 

Wind  erosion  is  serious  in  many  newly  irrigated  areas. 
Land,  located  on  benches  or  in  areas  of  rolling  topography,  is 
j usually  worked  in  large  fields  and  pulverized  in  seed  bed 

preparation  during  the  spring  windy  season.  Windbreaks,  cover 
crops,  crop  residue  utilization,  and  rough  tillage  are  often 
used  to  protect  the  soil  in  these  areas. 


Wind  erosion  near  Parma,  Idaho.  Fine  sandy  soil  blown  f: ram  an  unprotected  field  fills  a road 
ditch  and  buries  a fence.  (SCS  IDA-45366) 
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Three  types  of  weather  conditions  cause  floods:  (1)  spring  snowmelt 
in  the  mountains,  (2)  "Chinook"  weather  with  rain  on  snow  and  frozen 
soil,  and  (3)  intense  rain  from  convective  storms  during  the  summer. 

Runoff  from  snowmelt  floods  low  areas  along  the  Payette, 
Weiser,  Bruneau,  and  Powder  Rivers  about  once  in  5 years  and  the 
Malheur  once  in  7 to  10  years.  The  Boise  and  Owyhee  Rivers  flood 
only  once  in  10  to  15  years  because  of  the  influence  of  storage. 
Since  the  large  reservoirs  in  Subregion  4 were  completed,  the 
Snake  River  has  not  flooded  in  this  subregion. 

The  Boise  River  has  three  large  reservoirs  that  are  operated 
for  flood  control  and  irrigation.  Release  and  storage  are  based  on 
water  supply  forecasts  developed  from  snow  survey  data.  Flooding 
is  partially  controlled  by  storage  in  three  reservoirs  on  the 
Payette  River.  The  Owyhee  reservoir  on  the  Owyhee  River  provides 
only  incidental  flood  control  because  it  is  often  filled  with 
irrigation  water  when  floods  occur.  Flood  flows  on  the  Malheur 

E River  are  partially  controlled  by  three  reservoirs.  Significant 

incidental  flood  regulation  is  accomplished  on  the  Weiser  and 
Powder  Rivers  by  three  reservoirs  on  each  stream.  The  Bruneau 


River  does  not  have  flood  control  storage 


Dikes  in  several  places  along  the  main  stems  of  the  rivers 
protect  cropland  and  urban  areas.  These  dikes  reduce  the  flood 
hazard  but  do  not  eliminate  flooding  because  all  of  the  rivers 
have  heavy  bed  loads  that  tend  to  raise  the  riverbed.  Willow 
thickets,  gravel  bars,  and  newly  formed  islands  continually  shift 
and  restrict  the  flow. 

Hay  and  pasture  usually  are  grown  on  lands  subject  to 
frequent  flooding  and  cause  some  damage  from  scour,  deposition  of 
silt,  and  delay  in  growth.  Larger  but  less  frequent  floods  inun- 
date areas  of  high- income  producing  crops  such  as  onions  and 
sugar  beets.  These  floods  cause  severe  soil  erosion  and  crop 
losses . 


"Chinook"  weather  during  the  winter  occurs  quite  frequently 
concurrently  with  a light  (3"  to  8")  snow  cover  on  frozen  soil. 
This  combination  of  rain,  rapid  snowmelt,  and  frozen  soil  causes 
heavy  runoff  from  many  areas  which  otherwise  produce  no  water. 

All  agricultural  land  is  subject  to  flooding  from  intense 
convective  rain  storms  during  the  summer.  These  storms  are 
localized,  covering  areas  of  less  than  20  square  miles,  and 
generally  last  less  than  1 hour.  Total  depth  of  precipitation  is 
of  a magnitude  of  1 to  2 inches.  Control  of  these  floods  can  be 
accomplished  by  (1)  maintaining  adequate  plant  cover,  and  (2)  pro- 
viding detention  storage.  Total  average  annual  flood  damages  are 
estimated  in  Appendix  VII,  Flood  Control,  to  be  over  $3.7  million. 
Table  227  summarizes  the  conservation  practices  which  have  been 
applied  for  flood  control. 


Sediment  from  adjacent  rangeland  damages  irrigated  crops  during  sumer  floods.  (SCS  I-428*-2) 
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Table  227  - blood  Control  Measures  Applied  on 
Cropland  Areas,  Subregion  5,  1966 


Item 

Unit 

Idaho 

Oregon 

Nevada 

Total 

Stream  Channel  Improvement 

Miles 

27 

121 

9 

157 

Dikes  and  Levees 

Miles 

46 

Tr. 

Tr. 

46 

Source:  USDA  Soil  Conservation  Service  Data 


Forest  Land 


Forests  cover  4.2  million  acres  or  18  percent  of  the  total 
land  area  in  the  subregion.  About  87  percent  is  in  public  owner- 
ship and  13  percent  is  private.  Of  this,  67  percent  is  commercial 
forest  land,  33  percent  is  noncommercial. 

The  commercial  area  supports  nearly  34.5  billion  board  feet 
of  merchantable  timber,  95  percent  on  public  land  and  5 percent  on 
private.  This  furnishes  the  raw  material  for  one  of  the  subregion's 
major  industries.  About  480  million  board-feet  were  harvested  in 
1964.  Both  the  commercial  and  noncommercial  areas,  including  the 
million-acre  pinon- juniper  type,  are  also  used  extensively  by  big 
game  and  domestic  livestock. 

Although  only  18  percent  of  the  subregion  is  forested,  over 
65  percent  of  the  streamflow  originates  here.  Irrigation  with- 
drawal, amounting  to  almost  6 million  acre-feet  annually,  is  the 
principal  consumptive  use. 

l’he  forest  lands  of  the  subregion  are  generally  in  a rela- 
tively good  condition  with  very  low  overall  sediment  yields. 

Average  annual  sediment  production  is  about  575  acre-feet,  repre- 
senting 12  percent  of  the  total  sediment  coming  from  all  lands  in 
the  subregion  (table  228) . 

About  23  percent  of  the  forest  land  is  in  the  very  low 
sediment  yield  category,  principally  from  natural  or  geologic 
erosion.  The  remaining  77  percent  is  in  more  critical  areas  where 
land  use  activities  have  increased  erosion.  Some  of  these  sites 
are  located  in  depleted  noncommercial  forest  grazing  areas.  The 
pinon- juniper  type  is  one  such  area  where  overgrazing,  by  both 
livestock  and  wildlife,  has  destroyed  the  grass  and  sagebrush 
cover.  This  opens  the  area  to  erosion  and  allows  invasion  by 
junipers  which  do  not  provide  a satisfactory  cover  for  forage  or 
for  watershed  protection  purposes. 
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Overgrazed  forest  range  on  Juniper  Mountain  in  the  Ouyhee  Range.  (Bureau  of  Land  Management’) 


table  228  - Present  Sediment  Yield  Forest  Land,  Subregion  5 


r 

& 1 
r* 

! “a* 

Sediment 

Yield 

Category 

Acres 

(1,000) 

Percent 

Annual  Sediment 
Acre-feet 
Per  Square  Mile 

Yield 

Total 

Acre-Feet 

Percent 

Very  low 

975.3 

23 

0.02 

- 0.1 

31 

5 

Low 

2,946.5 

70 

0.1 

- 0.2 

460 

80 

Medium 

268.7 

7 

0.2 

- 0.5 

84 

15 

High 

-- 

-- 

0.5 

- 1.5 

-- 

-- 

Very  high 
Total 

4,190.5 

loo 

1.5 

- 4.0 

575 

Too 

Source:  Derived  from  figures  31  and  32 


Watershed  Protection 

Timber  harvesting  practices  include  removal  of  the  old, 
overmature  stands  in  silviculturally  selected  blocks.  This  is 
done  by  mobile  cable  yarders,  tractor- j ammer  operations,  and 
highlead  cable  skidders. 
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Mobile  cable  yarder  and  loader  operating  on  Payette  National  Forest.  (Forest  Service) 


On  most  Federal  and  some  non-Federal  lands,  tractor  trails 
and  temporary  roads  are  cross-drained  and  seeded.  Debris  is 
removed  from  live  streams  and  major  draws  preventing  washouts  which 
can  cause  damage  to  fish  habitat,  stream  channels,  and  downstream 
improvements . Most  permanent  roads  have  permanent  drainage 
structures  installed  at  the  time  of  construction.  Heavily  used 
timber  haul  roads  often  have  gravel  surfacing  either  in  all  or  part 
for  better  wear  and  erosion  control.  In  many  cases,  exposed  cutbank 
and  fill  slopes  are  seeded  to  grasses  to  reduce  soil  movement.  Road 
maintenance  during  and  after  log  hauling  is  intended  to  protect  the 
road  and  drainage  structures  as  well  as  the  soil  and  water  resource. 

Reforestation  measures  include  both  planting  and  seeding, 
usually  preceded  by  site  preparation.  Advance  reproduction  is 
protected  during  the  logging  operation.  These  activities  and  pro- 
tection measures  are  summarized  in  table  229. 
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Table  2 29  - Average  Annual  Timber  Harvest  Activity,  Subregion  5 


Unit 

Public 

Private 

Total 

Harvest  Area 

Acres 

23,000 

8,000 

31,000 

Area  Reforested  1/ 

Acres 

2,000 

500 

2,500 

Slash  Disposal  Area 

Acres 

20,000 

1,500 

21 ,500 

Disturbed  Area  Treated  2/ 

Acres 

3,500 

-- 

3,500 

Harvest  Road  Required 

Miles 

115 

40 

155 

Harvest  Road  Treated  3/ 

Miles 

95 

— 

95 

1/  Includes  planting,  seeding,  and  site  preparation.  Balance 
either  adequately  stocked  or  requires  no  regeneration  work. 

2/  Includes  seeding,  mulching,  debris  removal  and  cross-draining 
skid  roads  and  logging  areas. 

3/  Cut  and  fill  stabilization  only. 


Watershed  Rehabilitation 

About  77  percent  of  the  forest  land  has  erosion  problems 
that  produce  95  percent  of  the  present  sediment  load  (table  228). 
Most  of  this  sediment  results  from  water  movement  through  road 
ditches,  down  abandoned  roads,  through  strip  mining,  and  across 
areas  logged  over  or  overgrazed  years  ago.  Public  lands  are 
now  being  rehabilitated  as  rapidly  as  funds  permit.  Current 
activities  include  streambank  rehabilitation  measures  such  as 
gabion  construction,  riprap,  willow  planting,  revetments,  and 
channel  clearing  and  strip  mine  rehabilitation,  trenching,  back- 
filling, seeding,  and  planting.  Abandoned  roads  are  usually 
cross-drained,  pitted,  and/or  seeded  to  reduce  soil  movement. 

Such  work  on  the  public  forest  areas  includes  annual  treat- 
ment on  over  1,500  acres;  nearly  330  miles  of  existing  and 
abandoned  roads  and  70  miles  of  stream.  This  work,  listed  on 
table  230,  is  based  on  today's  level  of  funding. 

'Those  areas  rehabilitated  on  a project  basis  following 
forest  fires  are  not  included  in  this  table.  Measures  such  as 
contour  trenching,  furrowing,  aerial  seeding,  and  planting  of 
trees  and  shrubs  are  being  used  to  stabilize  soils  on  burned 
areas . 


Table  230  - Average  Annual  Accomplishment,  Watershed 
Rehabilitation  Practices,  Public  Forest  Land,  Subregion  5 


Practice 

Unit 

National 
Forest  1/ 

Public 

Domain 

State 

Lands 

Sheet  Erosion  Control 

Ac . 

1,800 

700 



Gully  Stabilization 

Mi. 

125 

— 

-- 

Stream  Clearance  ti  Stabilization 

Mi. 

70 

-- 

-- 

Existing  Road  5 Trail  Rehab.  2/ 

Mi . 

330 

5 

— 

Reservoir  Protection 

Ac . 

50 

— 

— 

1 / Average  of  period  1964-66. 

2 / Includes  abandoned  roads. 

Source:  Data  furnished  by  agency  as  listed. 


Water  Yield  Improvement 

Water  yield  accomplishment  so  far  has  been  limited  to  experi- 
mental cutting  programs  and  an  evaluation  of  the  results  using 
mathematical  models. 


Rangeland 

Rangeland  in  Subregion  5 amounts  to  16.8  million  acres,  or 
72  percent  of  the  land  area  (table  219).  Seventy-eight  percent 
(13.1  million  acres)  is  in  public  ownership  and  3.7  million  acres 
or  22  percent  is  private.  Rangeland  acreage  and  ownership  is  dis- 
cussed in  Appendix  IV,  Land  and  Mineral  Resources.  Table  231  shows 
current  rangeland  condition  and  grazing  capacity.  Sagebrush  is 
predominant  on  82  percent  of  the  range,  grass  and  forbs  on  11  percent, 
and  other  brush  or  shrubs  on  7 percent.  Some  of  the  better  rangeland 
is  in  private  ownership  which  has  an  estimated  grazing  capacity  of 
10  acres  per  animal  unit  month  compared  to  12  acres  per  animal  unit 
month  on  the  public  range. 

This  subregion  is  one  of  the  most  important  range  livestock 
areas  in  the  Columbia- North  Pacific  Region.  In  the  early  grazing 
use  of  the  area,  vast  expanses  of  public  range  offered  a source  of 
inexpensive  feed,  and  the  land  was  stocked  for  the  immediate  returns 
without  regard  for  the  future  of  the  land.  This  disregard  for  the 
inability  of  the  lands  to  withstand  improper  use  resulted  in  pro- 
gressive deterioration  of  range  and  watershed  resources.  Damage 
was  intensified  by  the  competing  wildlife  use  of  many  range  areas. 
Nonpalatable  brush  and  forbs  increased  while  the  perennial  grass 
cover  was  depleted.  Increased  annual  species  of  grasses  and  forbs 
are  not  as  well  suited  for  holding  soil  as  the  fibrous  root  system  of 
perennial  grasses.  In  the  process,  soil  conditions  conducive  to 
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\J  Seeded  range  acreage  was  combined  with  good  and  fair  condition  grassland  in  Appendix  IV. 

2/  Includes  seeded  range. 

Source:  Rangeland  narrative,  L-.sP  Appendix  IV,  Subregion  S.  Range  production  has  been  estimated  for  the 

C-NP  Study  from  representative  situations  observed  and  recorded  in  on-site  surveys.  Pstimates 
are  based  on  perennial  vegetation  and  proper  utilization. 


maximum  yields  of  usable  water  have  deteriorated,  causing  decreased 
infiltration  rates  and  increased  runoff.  With  growing  awareness 
of  these  problems,  gradual  improvement  has  been  made  since  the  1930 's. 
By  1966,  a number  of  practices  had  been  established  to  improve  forage 
production,  maintain  soils,  and  reduce  downstream  flood  and  sediment 
damage.  Lxcessive  grazing  had  been  reduced  on  an  estimated  33  per- 
cent of  the  range  (about  5.5  million  acres),  but  39  percent  of  all 
rangeland  was  still  in  poor  condition.  Complete  range  recovery  will 
require  continued  careful  management  and  will  take  many  years. 

Erosion  from  both  wind  and  water  is  common  in  the  sandy 
alluvium  of  the  valleys  and  sheet  erosion  is  often  evident  at  higher 
elevations.  An  estimated  3.3  million  acres  of  rangeland  have  erosion 
and  sediment  problems.  These  poor  condition  lands  present  a con- 
siderable problem  because  of  the  relatively  large  acreage  involved 
and  their  widespread  distribution  throughout  the  subregion.  Range- 
land  produces  about  3,556  acre-feet  of  sediment  annually,  nearly 
72  percent  of  the  sediment  from  all  subregion  lands  (table  232). 


Table  232-  Sediment  Yield  from  Rangeland,  Subregion  5,  1966 


Sediment  Yield 
Category 


Sagebrush 

Grassland  § Shrubs 


Total 


Percent 


Rangeland  Acreage 
(1,000  acres) 


Very  Low 

202.9 

4,682.2 

4,885.1 

29 

Low 

1,484.2 

9,972.1 

11,456.3 

68 

Medium 

113.9 

244.5 

358.4 

2 

High 

44.8 

94.1 

138.9 

1 

Very  High 

-- 

-- 

-- 

-- 

Total 

1,845.8 

14,992.9 

16,838.7 

100 

Annual  Sediment 

Yield 

(Acre-Feet) 

Very  Low 

19 

439 

458 

13 

Low 

348 

2,337 

2,685 

76 

Medium 

62 

134 

196 

5 

High 

70 

147 

217 

6 

Very  High 

-- 

-- 

-- 

-- 

Total 

499 

3,057 

3,556 

100 

1/  Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet  respectively. 
Source:  Derived  from  figures  31  and  32. 
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This  picture  of  the  Boise  Fro:'  Waierek.  ..  -'as  to 
Ground  cover  has  beer,  re-established  jk  : : •;< 

( Bureau  of  Lari  Management) 


iwo-thirds  of  the  range  has  an  average  annual  yield  of  .15  acre-feet 
per  square  mile  and  about  497,000  acres  have  higher  yields  averaging 
between  .2  and  1.5  acre-feet  per  square  mile.  Higher  sediment  yield 
areas  include  the  Bully  Creek  Reservoir  area  west  of  Vale,  the  Arrow 
Rock  Reservoir  area  east  of  Boise,  the  Black  Canyon  Reservoir  area 
north  of  Boise,  and  several  areas  in  the  Weiser  drainage  in  Washington 
and  Adams  Counties  of  Idaho.  Other  areas  of  serious  sediment  yield 
are  the  Boise  Front  in  Ada  County  and  the  Rabbit  Creek  and  Reynolds 
Creek  drainages  in  Owyhee  County. 

An  estimated  76,000  acres  of  rangeland  have  flood  problems. 
These  include  lands  along  Reynolds,  Rabbit,  Sinker,  and  Jordan  Creeks, 
and  certain  drainage  areas  of  the  Weiser,  Payette,  and  Boise  Rivers. 
The  major  source  of  flood  water  is  spring  snowmelt,  usually  in 
April,  May,  and  June,  although  rainfall  augmented  by  snowmelt  and 
summer  thunderstorms  results  in  occasional  flooding.  Flooding  also 
results  from  early  spring  rains  on  frozen  ground,  or  in  the  winter 
months  on  unfrozen  but  saturated  soils. 


Measures  and  Practices  for  Watershed  Protection 

The  measures  and  practices  accomplished  through  1965  for 
watershed  protection  and  rehabilitation  are  shown  on  table  233. 

These  have  multiple  objectives  and  benefits,  and  many  of  them  serve 
both  watershed  and  other  management  purposes.  The  major  emphasis 
of  rangeland  watershed  protection  has  been  directed  to:  (1)  revege- 

tation by  seeding  and  brush  control;  (2)  expanded  fire  protection 
programs;  (3)  increased  management  of  livestock  through  the  develop- 
ment of  management  plans,  fencing,  and  the  reduction  of  overgrazing; 
and  (4)  water  development  for  livestock  and  wildlife  to  provide 
better  grazing  distribution. 

Cover  improvement  and  soil  stabilization  practices  have  been 
applied  on  a total  of  about  1.9  million  acres  in  this  subregion. 

An  estimated  60  percent  of  the  865,000  acres  of  range  seeding  and 
929,000  acres  of  brush  control  have  been  for  watershed  purposes 
and  40  percent  for  other  management  purposes  including  forage  pro- 
duction. 

Significant  progress  has  been  made  in  adjusting  livestock 
grazing  to  the  current  grazing  capacity  of  the  range  on  an  esti- 
mated 5.6  million  acres  and  achieving  better  livestock  distribution. 
Development  of  grazing  management  systems  has  provided  more  efficient 
range  use  and  sufficient  rest  periods  for  reestablishment  of  native 
vegetation.  Some  4,600  livestock  and  game  watering  facilities 
developed  at  strategic  locations  on  the  range,  and  the  construction 
of  about  5,900  miles  of  control  fence,  have  provided  a wider  and 
more  systematic  range  use  by  game  and  livestock.  Watershed  pro- 
tection measures  to  reduce  erosion  and  prevent  excess  runoff  have 
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been  included  in  the  maintenance  and  improvement  of  about  500  miles 
of  public  range  roads  and  trails  as  well  as  a number  of  private 
access  ways. 


Water  control  structures  have  been  developed  to  reduce  erosion 
control  debris,  and  conserve  early  season  runoff  for  subsequent  live- 
stock, recreation,  and  fish  and  wildlife  use.  These  included  2,200 
ponds  and  small  reservoirs  with  a combined  storage  capacity  of  68,000 
acre-feet,  1,600  check  dams  or  gully  plugs,  and  25  detention  dams. 


Some  sagebrush  range  areas  provide  inadequate  ground  cover  and  litter  to  prevent  erosion  and 
excessive  runoff.  The  area  on  the  left  has  been  seeded  for  improved  watershed  conditions  and 
range  forage  production.  Range  fences  allow  better  livestock  distribution  and  control  for 
proper  range  use.  (Bureau  of  Land  Management) 


To  make  better  use  of  range  resources , a number  f ponds  and  small  reserv'd rs  such  as  this 
have  been  developed  to  conserve  earlg  spring  runoff,  provide  cater  for  livestock  an:  gore, 
and  allow  more  uniform  livestock  dis trihut'  a on  the  range . (Bureau  of  land  Management) 


Other  Land 


Other  land  accounts  for  3 percent  of  the  total  land  area, 
or  approximately  739,000  acres.  The  acreage  of  other  land 
categories  is  shown  in  table  234. 


Table  234-  Other  Land  Areas,  Subregion  5 


Idaho 

Oregon 
1000 

Nevada 
Acres  — 

Total 

Percent 

Small  Water 

10.2 

18.3 

9.0 

37.5 

5.1 

Roads  5 Railroads 

50.6 

26.0 

2.4 

79.0 

10.7 

Farmsteads,  Urban, 
Industrial  § Misc. 

55.8 

16.8 

.4 

73.0 

9.9 

Barren  Land 

340.2 

204.3 

5.4 

549.9 

74.3 

Total 

456.8 

265.4 

17.2 

739.4 

100.0 

Source:  Appendix  IV, 

Land  and 

Mineral  Resources 

Many  bare  rock  outcrops  along  canyons  and  on  mountain  peaks 
having  a high  rate  of  runoff  are  used  for  water  production  and 
wildlife  habitat.  Although  having  an  extremely  severe  erosion 
problem,  many  areas  of  duneland  are  used  for  recreation.  Only  a 
small  amount  of  water  runoff  is  produced.  The  only  large  area 
of  bare  sand  is  near  Bruneau,  Idaho,  and  is  approximately  2,500 
acres  in  size. 

Urban  areas  have  expanded  around  initial  settlements  with- 
out regard  for  watershed  problems.  Over  8,000  acres  of  these 
urban  areas  are  subject  to  flooding,  and  over  700  acres  have  a 
serious  erosion  and  sedimentation  problem.  Some  cities  have 
waste  water  disposal  systems  constructed  on  high  quality  agri- 
cultural land,  while  others  are  built  on  flood  plain  areas  with 
a perched  water  table  causing  the  systems  to  function  improperly 
during  wet  seasons. 

Roads  and  railroads  have  been  built  where  topography  per- 
mitted the  most  economical  construction.  Few  hazards  connected 
with  the  construction  of  mainline  roads  and  railroads,  except 
minor  flood  areas,  have  been  encountered.  Cut  and  fill  slopes 
have  been  stabilized  on  most  of  the  interstate  and  primary  state 
highways  and  are  producing  only  minor  quantities  of  silt. 

Secondary  roads,  particularly  those  in  the  mountainous  areas, 
have  hazards.  Road  construction  in  steep  terrain  and  unstable 
soils  have  caused  excessive  stream  siltation. 
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FUTURE  NEEDS 

This  section  identifies  needs  for  watershed  protection  and 
rehabilitation  as  affected  by  projected  changes  in  population  and 
land  use.  Population  is  projected  to  increase  from  253,000  in  1960 
to  554,000  by  2020,  an  increase  of  119  percent,  with  an  accompanying 
demand  for  more  urban  lands  and  recreation  use  lands.  Cropland  is 
expected  to  increase  825,000  acres  and  other  land  uses  about  91,000 
acres.  These  increases  will  occur  on  present  rangeland  and  forest 
land.  Forest  land  is  expected  to  decrease  62,000  acres  and  range- 
land  to  decrease  942,000  acres  (table  235). 


I 

i 


Table  235  - Projected  Change  in  Cover  and  Land  Use 
Subregion  5 


1966 

1980 

2000 

2020 

• 1000 

Acres 

— 

Cropland 

1,628.9 

1,741.9 

1,945.4 

2,148.9 

Forest  Land 

4,190.5 

4,173.8 

4,151.8 

4,128.7 

Rangeland 

16,838.7 

16,672.8 

16,438.4 

16,201.4 

Other  Land 

739.4 

763.5 

795.4 

830.0 

Total 

23,397.5 

23,352.0 

23,331.0 

23,309.0 

Source:  Columbia- 

■North  Pacific  Appendix  VI, 

Economic 

Base  and 

Projections. 


Cropland 

While  the  total  population  is  expected  to  more  than  double 
by  2020,  the  farm  population  is  expected  to  develop  a reverse  trend. 
Farm  population  will  decrease  from  the  present  48,000  to  approxi- 
mately 20,000  in  2020  because  of  farm  consolidation  and  technological 
advances . 


The  principal  cropland  problems  are  water  shortage,  irrigation 
water  management,  salinity,  drainage,  erosion,  and  flooding.  Some 
problems  affect  only  the  individual  landowner  and  generally  can  be 
solved  on  an  individual  basis,  while  other  problems  affect  an  entire 
community  and  will  require  community  efforts  and  cooperation. 
Advancing  technology  and  changing  economy  will  help  solve  some  of 
the  problems,  but  in  turn  many  new  problems  will  develop  as  the  land 
is  used  more  intensively.  A survey  of  conservation  needs  shows  that 
of  172  study  areas  covering  the  entire  subregion,  91  areas  need 
accelerated  planning. 

Agricultural  production  will  increase  on  irrigated  cropland 
as  the  acreage  will  almost  double  by  2020  while  dry  farmed  cropland 
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will  decrease  from  208,000  to  64,000  acres.  The  irrigated 
acreage  is  projected  to  expand  from  1.4  to  2.4  million  acres  by 
2020.  Table  236  shows  the  projected  cropland  trends. 

Table  236  - Probable  Trends  in  Dry  and  Irrigated  Cropland 

Subregion  5 


Cropland 

1966 

1980 

2000 

2020 

Dry  Farmed 
Irrigated  1/ 

207.9 

182.0 

122.0 

64.0 

1,421.0 

1,900.0 

2,062.0 

2,389.0 

Total 

1,628.9 

2,082.0 

2,184.0 

2,453.0 

V Approximately  97  percent  of  the  total  land  area  projections 
shown  in  Appendix  IX,  Irrigation. 

Source:  Lconomic  Research  Service,  C-NPRBS  Projections 
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Water  Conservation 


The  acreage  of  irrigated  cropland  is  projected  to  increase 
because:  (1)  of  available  land  with  suitable  climate;  (2)  of 

adequate  water  from  additional  storage,  ground  water,  and  from 
Snake  River;  and  (3)  of  proximity  to  markets. 

The  efficient  management  of  water  by  lining  canals  to 
reduce  seepage,  leveling  land,  and  installing  adapted  control 
methods  and  structures  will  distribute  and  control  water  more 
uniformly  with  less  labor.  It  is  estimated  that  50  percent  of 
the  land  now  irrigated  by  flooding  will  shift  to  sprinkler  systems 
by  2020,  and  essentially  all  of  the  new  land  will  be  irrigated  by 
this  method,  with  the  trend  to  automated  systems  (table  237);  thus 
accounting  for  an  expected  increase  of  irrigation  efficiency  from 
an  average  of  30  to  50  percent  by  2020. 


Table  237  - Projected  Cumulative  Trend  in  the  Method  of 
Irrigation  on  Cropland,  Subregion  5 

Item  1966  1980  2000  2020 

1000  Acres 

Sprinkler  Systems  115.2  650.0  912.0  1,389.0 

Flood  Systems  1,305.8  1,250.0  1,150.0  1,000.0 

Total  Irrigated  Area  1,421.0  1,900.0  2,062.0  2.389.0 


Source: 


Economic  Research  Service,  C-NPRBS  Projections 
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Of  the  1,421,000  acres  presently  irrigated,  399,700  acres 
do  not  have  a full  season  water  supply.  Considering  the  time  of 
shortage,  the  climates  of  the  various  water-short  areas  and  the 
present  efficiency,  approximately  1,500,000  acre-feet  of  additional 
water  would  be  required  to  provide  a full  season  supply.  Water  is 
available  for  most  of  this  area  by  storage  or  by  ground  water 
development. 

Drainage 

Approximately  182,000  acres  of  cropland  need  drainage.  One- 
fourth  is  caused  by  irrigation  and  poor  waste-water  disposal. 
Adequate  waste-water  disposal  facilities  and  good  management  of 
irrigation  water  are  needed.  Three-fourths  of  the  wet  area  consists 
of  lands  with  a high  water  table  during  the  wet  season.  It  is 
caused  by  unfavorable  topography  and  soil  conditions  and  can  be 
controlled  only  by  drains.  Increased  irrigation  is  expected  to 
increase  drainage  needs  to  about  273,000  acres  by  2020  (table  238). 


Table  238  - Cumulative  Cropland  Areas  Needing  Drainage 

Subregion  5 


Item 

1966 

1980 

2000 

2020 

1000 

Acres 

Wet  Areas 

182 

204 

230 

273 

Projected  Accomplishments 
Remaining 

46 

136 

95 

109 

127 

103 

238 

35 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 

Erosion  and  Sedimentation 

Erosion  by  both  wind  and  water  and  the  resulting  sedimentation 
is  a serious  problem  on  cropland.  It  is  estimated  that  53  percent, 
or  863,000  acres,  of  cropland  has  an  erosion  potential.  Most  of  this 
is  sedimentation  damage  to  fields,  ditches,  roads,  streams,  and 
reservoirs . 

Present  trends  in  farming  methods  and  future  demands  in  use 
of  the  land,  strongly  indicate  an  increasing  erosion  and  sedimentation 
problem.  To  alleviate  this  situation  more  intensive  watershed 
management  practices  and  structural  measures  will  be  required. 

Of  the  863,000  acres  of  cropland  having  an  erosion  problem, 
as  much  as  50  percent  may  require  some  type  of  project  action  to 

j, 
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correct.  The  increase  in  the  erosion  problem  and  the  rate  at 
which  these  areas  need  treatment  are  shown  in  table  239. 


Table  239  - Cumulative  Cropland  Areas  Needing  Erosion  Control 

Subregion  5 


Practice 

1966 

1980 

1000 

2000 

Acres 

2020 

Erosion  Potential 

863 

1,007 

1,199 

1,392 

Projected  Accomplishments 

450 

677 

979 

1,282 

Remaining 

413 

330 

220 

110 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Flooding 

Flood  protection  is  needed  for  79,000  acres  of  cropland. 
Flooding  by  streams  can  usually  be  controlled  by  storage  and 
stream  channel  improvement.  Some  flooding  can  be  prevented  by 
reducing  runoff  from  the  watershed  with  land  treatment  measures 
and  management  practices.  Complete  flood  protection  for  cropland 
is  generally  not  economical  at  present,  but  greater  protection 
will  be  justified  as  land  becomes  more  valuable  and  is  used  more 
intensively. 


Forest  Land 


Forest  industries  of  the  subregion  will  require  an  esti- 
mated 151  million  cubic  feet  of  raw  material  annually  by  the 
year  2020.  This  wood  will  be  produced  principally  on  the  2.8 
million  acres  of  commercial  forest  land  projected  to  remain  in 
timber  production  by  the  end  of  this  time  period.  This  amounts 
to  55  cubic  feet  per  acre  per  year.  The  present  industrial  con- 
sumptive rate  is  24  cubic  feet  per  acre,  while  present  growth  is 
less  than  15  cubic  feet  per  acre  per  year,  extensive  timber 
yield  improvements  will  be  required  if  present  growth  rates  are 
expected  to  meet  future  industrial  demands.  Restocking,  fertili- 
zation, thinning,  and  release  are  the  principal  management 
practices  that  will  be  employed. 

Potential  sediment  yield  and  forest  erosion  hazard  are 
shown  on  figures  32  and  33  and  summarized  on  table  240.  It  repre- 
sents the  potential  if  protective  measures  and  proper  land  use  are 
disregarded.  Should  this  occur,  sediment  yields  would  be 
increased  more  than  5 times. 
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CENTRAL  SNAKE, SUBREGION  5 


FIGURE  33 


Table  240  - Potential  Sediment  Yield  Without  Protective  Measures, 

Forest  Land,  Subregion  5 


Soil 

Acre-Feet  Per 

Total 

Loss 

Acres 

Square  Mile 

Acre-feet 

Category 

(1,000) 

Percent 

Per  Year 

Per  Year 

Low 

2,598.3 

62 

less  than  0.2 

406 

Medium 

1,383.0 

33 

0.2  - 1.5 

2.161 

High 

209.2 

5 

more  than  1.5 

491 

Total 

4,190.5 

100 

3,058 

Source:  Soil  Survey  Data  and  Interpretations,  USDA  Forest 

Service,  Regions  4 and  6 


Watershed  Protection 


In  order  to  meet  the  increased  wood  fiber  requirements, 
the  current  timber  harvest  and  road  construction  program  (listed 
on  table  229)  will  be  accelerated.  Projections  are  shown  on 
table  241. 


Table  241  - Projected  Cumulative  Timber  Harvest  Activity, 
Forest  Land,  Subregion  5 1/ 


Unit 

1980 

2000 

2020 

Timber  Harvest  Area 

Ac. 

476,000 

1,107,000 

1,738,000 

Road  Construction 

Mi. 

2,400 

5,500 

8,700 

Ground  Disturbance  2/ 

Ac. 

95,000 

221,000 

348,000 

1/  Based  on  the  1965  level  of  timber  requirements. 

2/  Includes  both  harvest  area  requiring  protection  and  road  mile- 
age, converted  to  acres,  requiring  cut  and  fill  treatment. 


This  table  shows  that  by  the  year  2020,  nearly  350,000 
acres  of  forest  land  will  have  the  ground  cover  severely  disturbed 
by  timber  harvest  and  road  construction.  This  would  be  the  major 
source  of  this  potential  sediment.  With  over  1.7  million  acres 
coming  under  harvest  by  2020,  continued  protective  measures  are 
obvious . 


Watershed  Rehabilitation 


Watershed  rehabilitation  work  is  essential  to  water  quality 


in  all  parts  of  the  subregion.  Critical  areas  in  the  medium  and 
low  yield  cagetories  contribute  the  most  sediment  (table  228).  This 
is  principally  the  result  of  past  logging,  forest  fires,  abandoned 
roads  and  eroding  streambanks  that  have  never  been  properly  protected. 


Water  Yield  Improvement 

With  65  percent  of  the  runoff  originating  on  the  forest  areas, 
cover  manipulation  and  snowpack  management  practices  to  increase  snow 
accumulation  and  reduce  snowmelt  and  evapotranspiration  need  appli- 
cation. 


Table  242  - Water  Retention  Capacity,  Forest  Soils 
Subregion  5 


Retention 

Class 

Acres 

(1,000) 

Percent 

Acre-feet  Per 
Square  Mile 

Total 
Acre- feet 

Low 

3,981.3 

95 

less  than  300 

1,680,000 

Medium 

209.2 

5 

300  - 1,500 

200,000 

High 

— 

-- 

more  than  1,500 

— 

Total 

4,190.5 

100 

1,880,000 

Source:  Soil  Survey  Data  and  Interpretations,  USDA  Forest 


Service,  Regions  4 and  6. 


The  Available  Water  Retention  Capacity  map  (figure  34), 
indicates  the  forest  soils  where  premeability  and  water  retention 
factors  offer  the  best  opportunity  to  apply  water  yield  improve- 
ment practices. 


Rangeland 

Erosion  is  a significant  problem  on  about  3.3  million  acres 
of  rangeland  in  the  Central  Snake  Subregion.  The  average  annual 
sediment  yield  from  rangeland  is  about  3,556  acre-feet.  Flooding 
problems  exist  on  about  76,000  acres;  and  some  35,000  acres  have 
drainage  problems.  \J  In  addition  to  present  problem  areas,  future 
watershed  programs  must  cover  adverse  effects  of  more  intensive 
multipurpose  range  resource  use. 


Projected  Use  of  Range  Resources 

Livestock  production  is  an  important  agricultural  enterprise 
in  this  subregion  and  rangeland  provides  forage  that  produces  an 
estimated  11.4  percent  of  the  total  beef  and  sheep  production.  Pro- 
jected demand  for  beef  and  veal  indicates  an  increase  from  237.6 


1/  Soil  Conservation  Service,  C-NPRBS  data. 
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million  pounds  in  1964  to  654.5  million  pounds  or  176  percent  by 
2020.  Sheep  and  lamb  production  is  expected  to  decline  somewhat 
from  14.2  million  pounds  in  1964  to  13.2  million  pounds  in  2020. 

( 3)  Although  total  rangeland  acreage  will  decrease  about  6 percent 
from  16.8  million  acres  in  1966  to  15.9  million  acres  in  2020,  future 
range  forage  production  must  be  increased  to  the  extent  commensurate 
with  proper  land  management  and  resource  utilization.  Rangeland 
must  also  meet  increased  demands  for  wildlife  habitat  improvement 
and  more  extensive  recreation  uses. 


Watershed  Needs 


An  estimated  1.4  million  acres  of  rangeland  had  received  land 
treatment  by  1966  for  erosion  and  sedimentation  control  with 
accompanying  flood  control  and  drainage  benefits.  This  includes 
most  of  the  measures  and  practices  for  cover  improvement  and  soil 
stabilization  given  in  the  "Present  Status"  section,  along  with 
accomplishments  in  road  stabilization.  Where  multiple  practices 
were  involved,  overlapping  acreage  was  deleted.  An  additional  2.0 
million  acres  will  require  treatment  by  1980,  4.5  million  acres  by 
2000,  and  7.1  million  acres  by  2020.  A number  of  small  water  control 
structures,  such  as  detention  dams,  check  dams  (gully  plugs),  and 
diversion  dams,  are  needed  to  assure  adequate  erosion  and  sediment 
control . 

Protection  and  management  practices  have  been  extended  to  some 
5.5  million  acres  of  rangeland,  including  reduction  or  adjustment  of 
livestock  use  to  the  grazing  capacity  of  the  range,  and  special  fire 
control  practices  where  required.  Other  associated  measures  needed 
for  improved  livestock  distribution  and  control  are  development  of 
stock  and  game  water  facilities  and  construction  of  control  fences. 
Similar  practices  should  embrace  an  additional  9.0  million  acres  by 
1980,  9.5  million  acres  by  2000,  and  9.8  million  acres  by  2020. 
Whenever  feasible,  watershed  improvement  should  be  accomplished  by 
improved  and  more  intensive  management  in  preference  to  more  costly 
construction  measures  which  also  cause  greater  disturbance  to  the 
environment  and  wildlife  habitat.  More  information  is  needed  on 
the  relative  importance  of  big  game  and  domestic  livestock  and  their 
competing  use  of  range  forage.  Increased  emphasis  on  fish  and  wild- 
life habitat,  as  well  as  recreational  use  of  rangeland,  gives  further 
evidence  of  needs  for  comprehensive  range  management  to  meet  competi- 
tive range  resource  demands  while  providing  adequate  watershed  pro- 
tection. 

Considerable  work  required  on  rangeland  streams  and  waterways 
includes  stream  clearance,  channel  improvement  and  efforts  to  improve 
water  quality.  Although  only  a few  miles  were  reported  through  1965, 
about  80  miles  need  attention  by  1980,  170  miles  by  2000,  and  245 
miles  by  2020.  More  consideration  must  be  given  to  water  quality 
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standards  and  control  relative  to  rangeland  use  and  management. 
Poor  water  quality  areas  must  be  identified  and  specific  measures 
and  practices  determined  to  achieve  the  objectives  of  improved 
water  quality  in  conjunction  with  other  range  management  objec- 
tives . 


Along  with  land  treatment  for  erosion  control,  an  estimated 
150  miles  of  bank  stabilization  is  required  along  streams  and 
reservoirs  by  1980,  1,810  miles  by  2000,  and  2,725  miles  by  2020. 
This  includes  stream  and  bank  stabilization  acreage  given  else- 
where in  this  report  converted  on  the  basis  of  20  acres  per  mile. 

To  provide  flood  control  and  prevent  damage  from  sediment 
and  debris,  about  14  miles  of  dikes  are  needed  in  range  areas  by 
1980,  57  miles  by  2000,  and  86  miles  by  2020.  Much  of  this  is 
required  to  reduce  flood  problems  on  downstream  urban  and  agri- 
cultural lands. 


Other  Land 

Most  soil  and  water  problems  on  other  land  are  not  critical 
at  the  present  time,  but  changes  in  land  use  will  continuously 
create  problems.  The  acreage  in  other  land  is  expected  to  in- 
crease from  about  739,400  acres  in  1966  to  830,000  acres  in  2020, 
an  increase  of  12  percent  (table  235).  The  requirement  to  accom- 
modate the  projected  increase  of  301,000  population  will  neces- 
sitate providing  space  for  urban  expansion,  industrial  growth, 
and  municipal  and  industrial  waste  disposal  areas.  Lands  for 
these  uses  will  come  from  adjacent  cropland  and  rangeland. 

Some  of  the  new  urban  developments  will  occur  on  lands 
which  flood  occasionally.  The  roofs  and  paved  streets  of  the 
new  development  areas  will  increase  runoff  so  flood  protection 
will  be  needed  on  an  estimated  4,000  acres  of  new  developments. 
Erosion  control  will  be  needed  on  all  of  the  land  disturbed  by 
building  and  road  construction,  and  special  measures  will  be 
needed  to  avoid  serious  sedimentation  of  nearby  areas.  Protection 
is  needed  for  8,000  acres  of  presently  flooded  urban  area. 

Because  many  of  the  urban  areas  and  potential  urban  areas  are 
underlain  by  hardpan,  provision  must  be  made  for  disposal  of  waste 
water  and  storm  runoff. 


MEANS  TO  SATISFY  NEEDS 

The  land  measures  and  watershed  protection  needs  for  crop- 
land, forest  land,  and  rangeland  are  translated  in  this  section 
into  definite  structural  and  vegetative  programs  designed  to 


346 


maintain  or  improve  the  watershed  conditions.  These  programs  will 
resolve  or  minimize  present  watershed  problems.  Means  to  provide 
watershed  protection  and  proper  management  are  discussed  in  terms 
of  individual  items  which  are  costed  in  1969  dollars. 

A survey  of  the  conservation  needs  of  the  subregion  showed 
the  most  effective  means  to  satisfy  land  treatment  needs  is  to 
apply  practices  by  the  cooperative  efforts  of  the  landowners.  It 
was  determined  that  95  of  the  172  watersheds  of  the  subregion  have 
a definite  need  for  accelerated  planning  and  conservation  treatment 
(figure  35).  Planning  requirements  for  these  watersheds  are  shown 
on  table  ?43. 


Table  243  - Practices  Required  for  Cooperative  Conservation  Development,  Subregion  5 


iarget  Date 
and  State 

Water- 

sheds 

flood 

Protection 

Erosion 

Control 

Drainage 

Irrigation 
New  Supplemental 

Land 

Treatment 

(i000  Acres) 

1980 

Idaho 

(9) 

4.3 

124.1 

1.0 

49.4 

7.8 

56.1 

Nevada 

O) 

— 

0.2 







Oregon 

JS1 

(19) 

7.6 

10.  S 

15.3 

56.4 

72.9 

130.5 

Total 

11.9 

134.8 

16.3 

105.8 

80.7 

186.6 

No.  Watersheds 

(19) 

(18) 

(12) 

(15) 

(16) 

(14) 

(18) 

2000 

Idaho 

(20) 

36.1 

281.8 

118.2 

152.1 

19.0 

551.5 

Nevada 

(0) 

— 











Oregon 

(91 

775) 

7.4 

536.7 

26.0 

60.5 

67.4 

91.1 

Total 

43T 

818.5 

144. 2 

212.6 

86.4 

642.6 

No.  Watersheds 

(29) 

(26) 

(24) 

(24) 

(29) 

(17) 

(29) 

2020 

Idaho 

(31) 

4.8 

365.7 

8.1 

456.6 

54.6 

368.2 

Nevada 

(4) 

0.3 

260.0 

19.9 

9.7 

4.7 

61.7 

Oregon 

W 

7.3 

299.5 

8.2 

74.9 

20.2 

116.5 

Total 

TJ7J 

925.2 

36.2 

541.2 

79.5 

546 . 4 

No.  Watersheds 

(47) 

(29) 

(36) 

(32) 

(43) 

(28) 

(43) 

Source:  Soil  Conservation  Service,  C-NPRBS  Data 
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Crop] and 


Cropland  is  projected  to  increase  from  1.6  million  acres  in 
1966  to  more  than  2.4  million  acres  by  2020.  Irrigated  land  is 
expected  to  increase  from  just  over  1.4  million  acres  in  1966  to 
almost  2.4  million  acres  by  2020.  The  rate  at  which  the  cropland 
area  needs  to  receive  irrigation  water,  to  be  drained,  and  to  be 
protected  from  flooding  and  erosion  damage  is  projected  in  this 
section  along  with  costs.  A variety  of  construction  and  land  treat- 
ment practices  must  be  applied  to  the  land  in  order  to  meet  these 
needs.  The  land  area  capable  of  producing  crops  is  shown  by 
capability  classes  in  table  244. 


Table  244  - Land  Areas  Suitable  for  Crop  Production 
Subregion  5,  1966 


Capability 
Class  ]_j 

Idaho 

Oregon 
1000 

Nevada 
Acres 

Total 

Percent 

I 

28.0 

10.0 

5.6 

43.6 

2 

II 

288.6 

136.0 

53.7 

478.3 

26 

III 

574.7 

224.0 

58.3 

857.0 

46 

IV 

269.5 

168.0 

53.0 

490.5 

26 

Total 

1,160.8 

538.0 

170.6 

1,869.4 

100 

\]  Defined  in  the  Glossary 

Source:  Appendix  IV,  Land  and  Minerals 


Water  Conservation 


Increase  in  the  irrigated  area  and  shifts  in  the  method  of 
applying  water  will  require  intensification  of  irrigation  water 
management  practices.  Table  245  shows  some  of  the  practices  needed 
to  provide  for  the  efficient  use  of  irrigation  water. 
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Table  245  - Cumulative  Projected  Practices  for  Irrigated 
Cropland,  Subregion  5 


Practice 

Units 

1980 

2000 

2020 

Water  Control  Facilities 

No. 

34,841 

37,000 

41,000 

45,000 

Irrigation  Water  Conveyance  Mi. 

10,334 

10,800 

11,600 

12,000 

Water  Storage 

No. 

182 

230 

350 

500 

Irrigation  Systems,  Surface 

No. 

1,855 

1,750 

1,650 

1,410 

Sprinkler 

No. 

674 

1,300 

2,700 

4,350 

Land  Shaping 

1000  Acs 

363 

460 

580 

700 

Irrigation  Water  Management 

1000  Acs 

238 

600 

1,000 

1,400 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Improved  water  conservation  needs  will  be  met  by  improved 
equipment,  management  techniques,  and  irrigator  skills.  These 
improvements  will  require  strong  and  flexible  programs  of  infor- 
mation, technical  and  financial  assistance,  and  research  to  meet 
the  needs. 


Drainage 

Production  on  approximately  136,000  acres  of  cropland  is 
presently  limited  by  wetness  and  will  require  drainage.  As  irri- 
gation increases,  drainage  problem  areas  are  expected  to  increase 
from  the  present  182,000  acres  to  273,000  acres  by  2020.  The 
demand  for  increased  agricultural  production  will  make  drainage 
necessary  for  most  wet  soils.  Table  238  shows  the  projected  rate 
at  which  the  drainage  work  will  be  completed. 

Much  of  the  drainage  problem  is  associated  with  irrigation 
and  part  of  it  will  diminish  as  water  is  used  more  efficiently. 
Most  drainage  problems  will  require  construction  of  tile  lines 
or  open  drains  which  benefit  two  or  more  farms  and  will  need 
project  scale  development.  Drainage  problem  areas  such  as  this 
are  found  near  Bruneau,  Nampa,  and  Emmett,  Idaho,  and  near  Nyssa, 
Ontario,  and  Vale,  Oregon.  Necessary  drainage  practices  to  drain 
the  cropland  areas  at  the  projected  rate  are  shown  in  table  246. 


Table  246  - Cumulative  Practices  Required  to  Provide 
Needed  Drainage,  Subregion  5 


Practice 

Unit 

1966 

1980 

2000 

2020 

Drainage  Conduits  § Ditches 

Mi. 

628 

900 

1,640 

2,380 

Drainage  Structures 

No. 

358 

500 

1,200 

2,000 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Erosion  and  Sedimentation 


The  area  to  be  treated  will  increase  as  the  cropland  acreage 
increases  and  as  land  use  shifts  from  grain  and  forage  crops  to  row 
crop  use.  By  2020  about  1.4  million  acres  of  cropland  will  have 
erosion  problems,  however,  effective  erosion  control  practices 
should  have  been  applied  on  1,282,000  acres,  leaving  110,000  acres 
to  be  treated  later. 

Wind  erosion  on  irrigated  land  can  be  controlled  by  rough 
tillage,  stubble  mulching,  crop  residue  use,  and  field  windbreaks. 
Management  techniques  and  machinery  will  be  developed  to  plant 
sugar  beets  and  similar  crops  and  leave  the  land  between  the  rows 
rough  for  wind  protection. 

Erosion  on  dry  cropland  with  mild  slopes  can  be  generally 
controlled  with  management  practices  such  as  rough  tillage,  contour 
tillage,  stubble  mulching,  and  crop  residue  use.  Steeper  land 
will  require  stripcropping  and  construction  of  diversions,  grassed 
waterways,  and  stream  channel  stabilization  structures.  A tillage 
program  of  chiseling  in  the  fall  and  sweep  cultivation  for  weed 
control  on  fallow  land  provides  good  erosion  protection  and  increased 
infiltration  rate.  Across-the-slope  tillage  further  increases 
infiltration  and  reduces  erosion. 

Practices  necessary  to  treat  those  areas  with  critical 
erosion  problems  and  to  maintain  other  areas  in  a stable  condition 
are  shown  in  table  247. 


Tabic  247  - Cumulative  Practices  to  Satisfy  Erosion  Control 

Needs,  Subregion  5 


Practices 

Units 

1966 

1980 

2000 

2020 

Conservation  Cropping 

System 

1000  Acs. 

508 

900 

1,300 

1,800 

Crop  Residue  Use 

1000  Acs. 

311 

650 

925 

1,200 

Ditch  Bank  Seeding 

Miles 

162 

235 

310 

450 

Diversions 

Miles 

14 

100 

250 

400 

Field  Windbreaks 
Grade  Stabilization 

Miles 

9 

50 

100 

150 

Structures 

No. 

1,226 

1,800 

2,400 

3,000 

Grassed  Waterways 
Pasture  5 Hay  Land 

1000  Acs. 

1 

2 

3 

5 

Planting 

1000  Acs. 

69 

150 

275 

425 

Stripcropping 

1000  Acs. 

5 

20 

35 

60 

Stubble  Mulching 

1000  Acs. 

7 

40 

75 

150 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 


Flooding 

Approximately  79,000  acres  of  cropland  are  flooded 
frequently.  In  the  climatic  zones  where  high-income  crops  cannot 
be  grown,  maximum  production  of  hay  and  pasture  without  expensive 
flood  control  works  will  be  developed.  Flood  channels  and  flood 
detention  reservoirs  will  be  constructed  to  prevent  frequent  flood- 
ing of  high-value  cropland.  In  some  places,  such  as  the  Boise 
Front  area  northeast  of  Boise,  watersheds  will  be  treated  to 
increase  infiltration  and  reduce  flood  runoff.  Proposed  multiple 
purpose  reservoirs  on  the  Payette,  Weiser,  Powder,  and  Burnt 
Rivers  will  greatly  reduce  flooding  of  large  areas. 

Streambank  erosion  is  a problem  on  some  streams  and  will  be 
treated  by  protecting  the  reaches  which  are  particularly  erodible. 
Projected  stream  channel  and  diking  measures  that  are  necessary  to 
prevent  local  flooding  are  shown  on  table  248. 

Table  248  - Cumulative  Cropland  Flood  Prevention  Practices, 

Subregion  5 


Practices 

Unit 

1966 

1980 

2000 

2020 

Stream  Channel  Improvement 

Miles 

157 

1,600 

2,900 

Stream  Channel  Stabilization 

Miles 

8 

175 

300 

500 

Stream  Bank  Protection 

Miles 

31 

600 

1,000 

Dikes  and  Levees 

Miles 

46 

700 

1,200 

Source:  Soil  Conservation  Service,  C-NPRBS  Projections 
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Program  Costs 


The  costs  of  implementing  conservation  practices  discussed 
in  the  previous  sections  are  given  in  table  249,  based  on  1969 
constant  dollars. 


Table  249  - Estimated  Cost  of  Cropland  Conservation 


Practices , 

Subregion 

5 y 

Item 

Water  Con- 
servation 

Drainage 

Erosion 

Control 

Flood 

Prevention 

Total 

1966-1980 

Private  Funds 
Public  Funds 
Total 

27,320 

6,500 

33,820 

6,002 

1,300 

7,302 

14.795 
1,000 

15.795 

1,935 

10,965 

12,900 

50,052 

19,765 

69,817 

1981-2000 
Private  Funds 
Public  Funds 
Total 

115.600 
32,000 

147.600 

26.350 
8,000 

34.350 

28,430 

1,500 

29,930 

8,496 

38,704 

47,200 

178,876 

80,204 

259,080 

2001-2020 

Private  Funds 
Public  Funds 
Total 

170.800 
28,000 

198.800 

36.000 

10.000 
46,000 

38,210 

2,000 

4O72T0- 

5,760 

23,040 

28,800 

250,770 

63,040 

313,810 

1 J Soil  Conservation  Service,  CNPRBS  Projections 


Forest  Land 


Projections  for  lumber,  plywood,  pulpwood,  forage,  and 
other  forest  products  indicate  increased  demands  on  the  forest 
lands  of  the  subregion.  Nonconsumptive  uses,  particularly  recrea- 
tion, will  also  increase  demands  for  forest  land  and  water.  In 
order  to  meet  these  demands,  accelerating  levels  of  watershed 
protection,  reduction  of  present  sediment  production,  and  improved 
streamflows  through  vegetation  and  snowfield  management  will  be 
required.  Land  management  practices  go  hand  in  hand  with  the 
structural  programs  designed  to  develop  the  water  potential  of 
the  subregion. 


Watershed  Protection 

It  is  anticipated  that  the  standards  for  watershed  protec- 
tion, which  are  conducted  concurrently  with  logging  and  road 
construction  as  outlined  in  table  229,  will  improve  on  the  public 
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forest  lands.  A level,  at  least  equal  to  that  presently  used  on 
public  lands,  will  be  necessary  for  the  private  areas,  especially 
on  sites  with  a high  erosion  or  sediment  yield  potential.  Table 
250  outlines  the  anticipated  total  cost  of  such  measures  accumulated 
through  the  year  2020.  Calculations  are  based  on  the  assumption 
that  (1)  on  the  public  forest  lands,  controls  required  by  timber 
sale  and  construction  contracts  are  adequate  when  properly  applied, 
and  (2)  on  the  private  forest  lands,  the  minimum  required  is  about 
equal  that  presently  required  on  public  lands. 


Table  250  - Projected  Costs  for 
Forest  Land, 

Watershed 

Subregion 

Protection 

5 

Practices 

Total 

Total 

Practices 

Unit 

Units  1/ 

Cost  1/ 

~ TTooo 

PUBLIC  FOREST  LAND 

Logging  Disturbance  Treatment 

Ac. 

192,900 

3,858 

Harvest  Road  Treatment  2/ 

Mi. 

6,400 

1,600 

Other  Watershed  Requirements  3/ 

Ac. 

3,593,000 

60,692 

Total  Cost 

66,150 

PRIVATE  FOREST  LAND 

Logging  Disturbance  Treatment 

Ac. 

67,800 

1,017 

Harvest  Road  Treatment 

Mi. 

2,300 

460 

Other  Watershed  Requirements 

Ac. 

481,000 

17,068 

Total  Cost 

18,345 

TOTAL  ALL  LAND 

Logging  Disturbance  Treatment 

Ac. 

260,700 

4,875 

Harvest  Road  Treatment 

Mi. 

8,700 

2,060 

Other  Watershed  Requirements 

Ac. 

4,074,000 

77,760 

Total  Cost 

84,695 

1/  Total  for  55-year  period  1965-2020. Costs  in  1969  dollars. 
Includes  road  maintenance. 

3/  Includes  watershed  surveys,  plans,  fire  protection,  special 
road  requirements,  timber  cultural  practices,  and  other 
indirectly  related  items. 

At  this  rate,  recurrent  watershed  protection  measures  will 
cost  about  $1,200,000  annually  on  the  public  forest  lands  and 
should  cost  $337,000  annually  on  the  private.  Converting  the 
annual  costs  to  totals,  this  amounts  to  $84,700,000.  This  is 
considered  the  cost  of  maintaining  the  full  productive  condition 
of  the  forest  watersheds  to  meet  the  projected  demands. 
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Watershed  Rehabilitation 


The  forest  areas  most  in  need  of  rehabilitation  are  in  the 
medium  sediment  yield  categories  as  listed  in  table  228.  These 
are  the  areas  presently  contributing  nearly  84  acre-feet  per  year 
or  15  percent  of  the  total  sediment  load  from  the  forest  lands  in 
the  subregion.  Table  251  lists  the  forest  land  acreage  presently 
requiring  treatment  and  the  amount  that  should  be  accomplished 
during  time  periods  1980,  2000,  and  2020.  Table  252  outlines  the 
expected  sediment  reduction  through  the  application  of  these 
measures . 


Table  2S 1 - I'rojcctcd  Watershed  Rehabilitation  Programs, 
Forest  l.and,  -ubregion  5 


Program 

Unit 

1980  206q 

Amount  Cost!/  Amount 

Cost1/ 

35]0 

Amount  Cost!/ 

JTSBn 

TTooo 

Jl'000 

l.and  Treatment 

Ac. 

FEDERAL  LANDS 
46,500  7,646  55,5*0 

9,539 

70,000  11,013 

Stream  Rehabilitation 

Mi. 

260  852  513 

1 ,427 

275  783 

Road  Rehabilitation 

Mi. 

1,088  2,012  240 

403 

36  1 

Total  Cost 

10,510 

1 1 , 364 

11,79+ 

NONFLDERAL 

LANDS 

Land  Treatment  Ac. 

15,000 

22S 

30,000 

450 

40,000 

600 

Stream  Rehabilitation  Mi. 

5 

3 

7 

4 

10 

6 

Road  Rehabilitation  Mi. 

72 

2 

60 

■> 

34 

1 

Total  Cost 

230 

1ZS 

60" 

Land  Treatment 

Ac . 

TOTAL  ALL  LANDS 
61,500  7,87]  85,500 

9,989 

110,000 

11,613 

Stream  Rehabilitation 

Mi. 

265  855  520 

1 ,126 

285 

789 

Road  Rehabilitation 

Mi. 

1,160  2,014  300 

405 

70 

2 

Total  Cost 

10,740 

11,820 

12.404 

\J  In  1^69  dojlars 


Table  252  - Expected  Annual  Sediment  Reduction 
Forest  Land  Rehabilitation,  Subregion  5 


Present  . 
Yields 

Acres 

(1,000) 

Total 

Sed.  Yield 
Ac-ft./Yr. 

Acres  _/ 
Treated— 

Sediment 

Reduction 

Ac-ft./Yr. 

Very  Low 

975.3 

31 

_ _ 

Low 

2,946.5 

460 

81 ,000 

10.0 

Medium 

268.7 

84 

269,000 

75.6 

High 

-- 

-- 

-- 

Very  High 

-- 

-- 

-- 

Total 

4,190.5 

575 

350,000 

85.6 

Total  reduction,  percent  IS 


J _/  Data  from  table  238 

2/  Data  from  table  250.  Miles  treated  converted  to  acres. 
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The  overall  expected  sediment  reduction  is  nearly  90  acre- 
feet  per  year.  Most  of  this  reduction  will  occur  on  lands  where 
improper  land  use  activities  have  considerably  increased  sediment 
loads  over  and  above  the  base  load. 

In  addition  to  the  needs  for  sediment  reduction  on  the 
presently  eroding  forest  lands,  nonrecurrent  work  will  be  required 
on  future  extensive  burned  areas  and  critically  eroding  areas 
directly  related  to  future  water  storage  projects.  If  treatment 
is  needed,  these  sediment  sources  will  be  handled  as  they  occur. 
Therefore,  the  15  percent  overall  sediment  reduction  is  that  amount 
possible  should  no  new  sources  occur  through  fire  or  other  disaster. 


Water  Yield  Improvement 

Total  programs  and  the  amount  that  should  be  accomplished 
by  time  periods  1980,  2000,  and  2020  are  listed  in  table  253. 


Table  253  - Projected  Water  Yield  Improvement  Practices 
Public  Forest  Land,  Subregion  5 


1980'  2500  7QW 

Program  Unit  Amount  Cost!/ Amount  Cost!/  Amount  Cost!./ 

JTooo  $Tooo  5Tooo 

Cover  Manipulation  2/  Ac.  10,000  400  15,000  600  15,000  600 

Snowpack  Management  Mi.  25  1,250  25  1,250  30  1,500 

Water  Spreading  3/  Ac.  1,500  45  1,500  45  1,500  45 

Total  Cost  1,695  1,895  2,145 


1/  In  1969  dollars 

2/  Includes  type  conversion  and  riparian  vegetation  management. 

3/  Planned  for  altering  timing  of  runoff  or  ground- water  recharge, 
not  for  irrigation  or  other  resource  activity. 


Total  Program  Costs 

In  summary,  the  total  cost  of  forest  watershed  protection  and 
land  treatment  program  through  the  year  2020  may  be  expressed  as 
follows: 


Cost 

($1,000) 


84,695 

12,404 

2,145 

99,244 
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Watershed  Protection 
Watershed  Rehabilitation 
Water  Yield  Improvement 


Rangeland 


Measures  and  Practices  for  Watershed  Protection 

Required  practices  to  satisfy  future  needs  for  rangeland 
watershed  protection,  rehabilitation,  and  improvement  are  listed 
in  tables  254,  255,  and  256.  Most  of  these  measures  which  improve 
watershed  conditions  also  have  other  management  objectives  or 
purposes . 


Cover  improvement  and  soil  stabilization  practices  will  be 
required  on  a combined  total  of  10.3  million  acres  by  2020.  Many 
of  these  will  be  recurring  efforts  and  a combination  of  practices 
will  be  applied  on  some  areas.  About  2.5  million  acres  will  need 
revegetation  including  2.4  million  acres  of  grass  seeding  and 
66,000  acres  seeded  to  shrubs.  About  half  of  the  grass  seedings 
will  be  recurring  because  of  regular  maintenance  needs  and  failures 
due  to  drought  and  other  causes.  Some  70  percent  of  the  revegetation 
efforts  will  be  for  improved  watershed  conditions  and  30  percent  for 
other  management  objectives  including  range  forage  production.  More 
than  half  of  the  required  6.8  million  acres  of  brush  control  will  be 
recurring  since  seeding,  maintenance  spraying,  and  respraying  brush 
control  areas  frequently  exceed  the  recommended  amortization  period. 


Table  254  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
and  Other  Management  Purposes.  1966  to  1980,  Subregion  5 If 


Measures  (,  Practices 

Units 

Land  Ownership 

Watershed  Purpos 

es  2/ 

Public 

3/  Private 

Total 

m 

121 

121 

1*1 

Lover  Improvement  f.  Soil  Stabilization 

Revegetation  (grass,  shrubs) 

Acres 

714,400 

204 , 300 

918.700 

X 

X 

X 

Brush  Control 

Acres 

1,294,700 

370 . 300 

1 ,665,000 

X 

X 

- 

Weed  control 

Acres 

36,900 

10,500 

47,4(8) 

- 

X 

X 

- 

Pert l 1 i zing 

Acres 

8,000 

2,300 

10,300 

X 

X 

- 

Conversion  of  tree  cover  to  grass 

Acres 

11,100 

3,200 

14,300 

- 

X 

X 

X 

Contouring,  Pitting,  Furrowing 

Acres 

115,700 

33,100 

148,800 

X 

X 

X 

X 

Stream  t,  Hank  Stabilization 

Acres 

2 , 300 

700 

3,000 

- 

X 

X 

x 

Waterspreading 

Acres 

4,400 

1.300 

5,700 

. 

. 

Irrigation 

Acres 

140 

40 

180 

- 

X 

X 

X 

- 

X 

X 

X 

Watershed  Oriented  1 and  Management 
Practices 

Livestock  Control  Fences 

Mi  les 

8,200 

2.400 

10,600 

- 

X 

X 

- 

Reducing  hxccssive  Crazing 

Acres 

6,966.600 

1,992,500 

8,959,100 

- 

X 

X 

. 

Livestock  (,  C.ame  Water  facilities 

Number 

7,800 

2,200 

10,000 

- 

X 

X 

- 

Special  lire  Control 

Acres 

1 .061 .300 

303 , 500 

1 ,364,80c 

X 

X 

Roads,  Cut  1,  fill  Stabilization 

existing  Roads 

Mi  les 

700 

200 

900 

X 

X 

X 

X 

New  Hoads 

Mi  les 

900 

300 

1 .200 

X 

X 

X 

X 

Abandoned  Roads 

Mi  les 

70 

20 

90 

- 

X 

X 

- 

Stream  < Icarance 

Miles 

4(1 

10 

50 

. 

- 

X 

Pollution  Abatement 

Mi  les 

60 

20 

80 

- 

- 

X 

Water  Control  Structures 

Ponds  j,  small  Reservoirs 

Number 

6,500 

1 ,900 

8,400 

X 

X 

Ac  re  It. 

13,200 

3 . 800 

17,000 

X 

X 

detent  ions 

Number 

6 

2 

8 

X 

Cu.  Yds. 

ill. ion 

31 ,800 

142,900 

X 

check  dams  (l.ullv  Plugs) 

Number 

7,600 

2 . 200 

9,800 

X 

x 

x 

Cu.  Yds. 

671 .300 

163,400 

734,700 

- 

X 

X 

X 

dikes 

Lin.  Ft. 

59.200 

16,900 

76,100 

X 

X 

X 

diversions 

Number 

70 

20 

90 

A 

X 

X 

Cu.  Yds. 

HO , 4(10 

23,000 

103,400 



X 

X 

X 

Most  measure  and  practi 
practices  ar«  indicated 
Iron  ion  Water  'ju.il  it  > 
Includes  federal.  State, 


es  have  joint  hencfits  or  purposes  Watershed  purposes  of  listed  measures  and 
n the  four  columns  as  follows:  i.ol . 1 -lira  mage ; Col.  2-Water  Conservation;  Col.  5- 

ontrol;  < o|.  4-Fluod  •,  debris  tontrol. 
t ounty  and  Municipal  Ownership. 
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Table  255  - Required  Rangeland  Measures  and  Practices  for  Watershed  Protection 
and  Other  Management  Purposes,  1981  to  2000,  Subregion  S 1/ 


Measures  f,  Practices 

Units 

ifTT.  ■»?!, pro  i n 

mmamrenr.  i , "mi 

Public 

wmrrr— 1 

lotal 

If.!* 

Cover  Improvement  L Soil  Stabilization 

Kevegetat inn  1 grass,  shrubs) 

Acres 

1.87,500 

196,600 

H84 , ion 

X 

X 

X 

Hru»h  Control 

At  n-s 

1 , Hi,  9, 800 

534,800  2 

404,600 

X 

X 

X 

Weed  Control 

Acres 

42.500 

12,100 

•,4,000 

M 

1 ert 1 1 i zing 

At  res 

IS  .0(111 

4 . 300 

19,300 

X 

X 

X 

Conversion  ol  tree  cover  to  grass 

Acres 

22.HIIO 

6,500 

29 , .300 

X 

X 

X 

contouring,  Pitting,  furrowing 

Acres 

130,200 

37.2(H) 

167.400  x 

X 

X 

X 

stream  i,  Bank  Stabilization 

Acres 

25.80U 

7,400 

33,200 

- 

X 

X 

Waterspreading 

Acres 

9,400 

2,700 

12,100 

X 

- 

- 

1 rrigation 

Acres 

ISO 

50 

200 

X 

X 

X 

Watershed  Oriented  band  Management 

Practices 

livestock  control  fences 

Mi  les 

5,500 

1 ,600 

7,100 

X 

X 

- 

Reducing  l.xtessivc  c. razing  Jse 

Ac  res 

444,400 

127,100 

571,500 

X 

- 

Livestock  L C.ame  Water  facilities 

Number 

7 , 800 

2,200 

10,000 

- 

Special  fire  Control 

Acres 

1 .008,300 

288,400  1 

296 , 700 

X 

X 

- 

Roads,  Cut  f,  fill  Stabilization 

existing  Roads 

Mi  les 

1 .200 

300 

1 , 500  x 

X 

X 

X 

.\cw  Roads 

Mi  les 

700 

200 

900 

X 

X 

X 

Abandoned  Roads 

Miles 

11 

3 

14 

X 

X 

stream  Clearance 

Mi  les 

60 

20 

80 

X 

- 

Pollution  Abatement 

Miles 

70 

20 

90 

X 

- 

Water  control  Structures 

Ponds  L small  Reservoirs 

Numbe r 

h , 100 

1 ,700 

7 , 800 

X 

X 

X 

Acre  Ft. 

12,200 

3.S00 

15,700 

X 

X 

X 

Detent  ions 

Number 

6 

2 

« 

- 

- 

X 

Cu.  Yds. 

111,100 

31 ,800 

142.900 

- 

- 

X 

Check  Dams  (Gully  Plugs) 

Numbe  r 

8,200 

2,400 

10,600 

X 

X 

X 

Cu.  Yds. 

571,200 

163,400 

734,600 

X 

X 

X 

Dikes 

l.in.  Ft. 

1 76 , 500 

50,500 

227,000 

X 

- 

Diversions 

Number 

60 

20 

80 

X 

X 

X 

Cu.  Yds. 

219,400 

62.800 

282,200 

X 

X 

X 

l7  Data  collected  from  land  management 

agent les 

specifically  for  the  C-.N'P  Study. 

2/  Most  measures  and  practices  have  joint  bencti 

ts  or  purposes.  Watershed 

purposes  of  listed  measures  and 

practices  are  indicated  in  the  four 

columns  as  follows: 

Col.  i -Drainage;  Col.  2-Water  Conservation; 

Col.  3- 

Irosion  L Water  Quality  Control;  Col.  4-1  loot 

l,  Debris  Control. 

.V  Includes  federal.  State,  County  and 

Mun i c j pa  1 

Ownership. 

lable  256  - Required  Rangeland  Measures  anc 

Practices  for 

Watershed  Protection 

and  Cither  Management 

Purposes, 

2001  to  2020, 

Subregion  5 1/ 

Measures  t,  Practices 

Units 

Land  Ownership 

Watershed 

Purpo 

ses  2/ 

Public 

3/  Private 

lotal  (1) 

Hi 

HI 

(4) 

Cover  Improvement  f,  Soil  Stabilization 

Kevegetat ion  (grass,  shrubs) 

Acres 

535,500 

153,200 

688,700 

X 

X 

Brush  Control 

Ac  res 

2. 116.500 

60S . 300  2 

,721,800 

X 

X 

X 

Weed  i i»nt  rol 

Acres 

1 1 . Mm 

1 1 ,800 

33,100 

X 

X 

l ert  i li zing 

Ac  res 

45.300 

13.000 

58 , 300 

X 

X 

X 

Conversion  of  tree  cover  to  grass 

Acres 

33,900 

9 . 700 

43,600 

X 

X 

X 

Contouring.  Pitting,  lurrowing 

Acres 

140,300 

40,200 

180,700 

X 

X 

X 

Stream  (,  Bank  Stabilization 

At  res 

14,200 

4 . KtO 

ia,ioo 

X 

X 

X 

Waterspreading 

Ac  res 

12,200 

3,500 

15,700 

X 

- 

Irrigation 

Acres 

5u 

20 

100 

X 

X 

X 

Watershed  Oriented  Land  Management 

Pract ices 

Livestock  Control  fences 

Mi  1 es 

5,000 

1 ,400 

6,400 

X 

X 

- 

Reducing  Lxcessjvc  Grazing 

Acres 

222,200 

63.600 

285.800 

X 

- 

livestock  fi  Game  Water  facilities 

Number 

7,500 

2,200 

9,700 

X 

X 

- 

Special  fire  Control 

Acres 

1 .018.700 

291,300  1,310,000 

X 

X 

Roads,  Cut  f,  Fill  Stain  1 i ration 

Lxisting  Roads 

Mi  les 

1 ,000 

300 

1.300 

X 

X 

X 

Sew  Roads 

Mi  les 

700 

200 

900 

X 

X 

X 

Abandoned  Roads 

Mi  les 

11 

3 

14 

- 

X 

X 

Stream  Clearance 

Mi  les 

40 

15 

55 

- 

X 

Pollution  Abatement 

Mi  les 

60 

15 

75 

- 

X 

- 

Water  Control  Structures 

Ponds  it  small  Reservoirs 

Numbe  r 

6,00(1 

1 ,700 

7 , 700 

X 

X 

X 

Ac  re  1 1 . 

12,000 

3 , 400 

1 5 , 400 

X 

X 

X 

lie  tent  ions 

Number 

5 

1 

6 

X 

Cu.  Yds. 

88,900 

25,400 

114, 300 

- 

X 

check  Pams  (Gully  Plugs) 

Number 

5,800 

1 ,700 

7,500 

X 

k 

X 

Cu.  Yds. 

2,400 

700 

3.100 

X 

X 

X 

Dikes 

Lin.  It. 

117.900 

33.700 

IS  1. 600 

X 

X 

X 

Diversions 

Number 

45 

10 

55 

X 

X 

X 

Cu.  >ds. 

1 46 . 700 

4 1 , 900 

188,600 

X 

X 



Most  measures  and  practices  have  joint  benefits  or  purposes.  Watershed  purposes  of  listed  measures  and 
practices  arc  indicated  in  the  four  columns  as  follows:  Col.  1-Drainage;  Col.  2-Water  Conservation,  l.ol . 

erosion  r,  Water  Quality  Control,  Col.  4-llood  f.  Debris  Control. 

Includes  federal , State,  County  and  Municipal  Ownership. 
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Other  cover  improvement  and  soil  stabilization  practices 
are  important.  Weeds  should  be  controlled  on  about  155,000  acres. 
Chemical  control  will  be  needed  yearly  in  some  instances,  depending 
on  the  species  and  control.  Waterspreading  is  necessary  on  about 
33,500  acres.  Some  waterspreading  should  be  accomplished  in  con- 
junction with  the  fertilizing  of  88,000  acres.  Scattered  juniper 
on  87,000  acres  must  be  removed  to  develop  grass  cover.  About 

497.000  acres  of  contouring,  pitting,  or  furrowing  will  be  neces- 
sary, primarily  as  additional  erosion  and  flood  control  measures. 

An  estimated  54,500  acres  (approximately  2,700  miles)  along  streams 
or  above  reservoirs  will  require  soil  stabilizing  practices. 

Watershed  and  soil  surveys  must  be  made  to  provide  guidance 
for  more  comprehensive  watershed  management.  In  addition  to  the 
6.7  million  acres  of  range  now  covered  by  soil  surveys,  another 
9.5  million  acres  should  be  mapped  by  2020.  Watershed  plans  which 
now  cover  about  5.2  million  acres,  should  be  increased  to  about 

15.0  million  acres  by  2020. 


Brush  control  will  be  accomplished  on  some  rangeland  by  plowing  to  break  the  hardened  top  soil 
and  preparation  for  replacement  with  more  useful > protective , and  erosion  resistant  vegetation , 
as  in  this  area  near  Baker , Oregon.  (Bureau  of  Land  Management ) 
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Excessive  grazing  had  been  reduced  on  about  5.5  million 
acres  through  1965,  and  an  additional  9.8  million  acres  will 
require  adjustment  by  2020  to  assure  that  grazing  use  is  compat- 
ible with  range  condition  and  grazing  capacity.  Livestock  use 
should  be  restricted  on  a seasonal  or  permanent  basis  as  is  neces 
sary  to  prevent  further  damage  to  the  watershed,  to  rehabilitate 
deteriorated  areas,  or  to  allow  increased  utilization  by  big  game 
Grazing  management  systems  should  be  improved  to  increase  the 
grazing  capacity  and  provide  adequate  cover  improvement  and  soil 
stabilization  for  watershed  protection.  About  24,000  miles  of 
livestock  fence  should  be  constructed  and  an  additional  29,700 
livestock  and  game  water  facilities,  such  as  springs,  wells, 
troughs,  ponds,  and  guzzlers,  are  needed  for  broader  and  more 
uniform  distribution  of  livestock,  conservation  of  existing  water 
supplies,  and  preservation  of  the  quality  of  water. 


Overgrazing  in  the  high  country  above  t >.t  Soul'-.  Fork  of  the  Fayette  Fiver  has  left  this 
area  unprotected  and  subject  to  gully  rill  erosion.  Grazing  use  must  be  adjusted  while 
protective  cover,  is  being  re-estal  l ieh.  (Bureau  of  Land  Management) 


Control  of  range  fires  is  essential  to  protect  the  forage 
crop  and  watershed  cover,  and  additional  financial  resources  are 
needed  by  some  fire  protection  agencies  to  permit  control  of  fires 
while  they  are  still  small.  Special  fire  prevention  efforts  will 
be  required  on  about  4.0  million  acres,  including  extra  fire  patrol, 
fire  breaks,  and  the  development  of  facilities  for  fire  control 
water  supply.  On  about  3,700  miles  of  existing  roads  and  3,000  miles 
of  new  roads,  needs  exist  for  ditches  and  culverts  to  control  run- 
off; mulching,  fertilizing,  or  seeding  to  protect  cut  and  fill 
slopes;  and  facilities  to  protect  culvert  outfalls.  Approximately 
120  miles  of  abandoned  roads  will  require  rehabilitation  by  scar- 
ification, waterbarring,  and  seeding.  Stream  clearance,  including 
removal  of  debris,  vegetation,  and  gravel  bars  from  water  courses 
to  allow  natural  streamflow  is  needed  along  some  190  miles  of  water- 
ways. Pollution  abatement  measures  are  required  along  about  250 
miles  of  streams  by  restricting  livestock  use  directly  in  streams 
and  springs  and  providing  sanitary  facilities  for  recreation  use 
near  waterways  and  lakes . 

Required  water  control  structures  between  1966  and  2020 
include  about  23,900  ponds  and  small  reservoirs  with  a combined 
storage  capacity  of  some  48,100  acre-feet,  about  250  diversion  or 
detention  dams,  28,000  check  dams  or  gully  plugs,  and  86  miles  of 
dikes . 


brosion  and  Sediment  Yield  Improvement 

Practices  shown  on  tables  254,  255,  and  256  for  erosion  and 
water  quality  control  should  be  concentrated  on  areas  of  highest 
sediment  yield.  About  270,000  acres,  in  the  "High"  and  "Medium" 
sediment  yield  categories  shown  on  table  232,  produce  between  .35 
and  1.00  acre-feet  of  sediment  per  square  mile  annually.  A number 
of  small  areas  within  the  generalized  "Low"  sediment  yield  category 
also  have  high  yields.  Reduction  or  redistribution  of  grazing  use 
on  some  areas  and  improved  vegetative  cover  should  result  in  an 
approximate  reduction  of  55  percent  of  the  annual  sediment  yield 
from  3,556  acre-feet  in  1966  to  1,597  acre-feet  in  2020  (table  257). 
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Table  257  - Sediment  Yield  Projections  from  Rangeland, 

Subregion  5 


Sediment  Yield 
Categories  1/ 

1966 

1980 

2000 

2020 

Rangeland  Acreage 
(1,000  Acres) 

Very  Low 
Low 

Medium 

High 

Very  High 

4,885.1 

11,456.3 

358.4 

138.9 

7,304.9 

8,625.1 

298.4 

103.6 

11,478.2 

4,455.4 

214.9 

51.5 

15,427.5 

338.4 

131.1 

Total 

16,838.7 

16,332.0 

16,200.0 

15,897.0 

Percent  Change 
from  1966 

.0 

-3.0 

-3.8 

-5.6 

Annual  Sediment  Yield 

(Acre-Feet) 

Very  Low 
Low 

Medium 

High 

Very  High 

458 

2,685 

196 

217 

685 

2,021 

163 

162 

1,076 

1,044 

117 

81 

1,446 

79 

72 

Total 

3,556 

3,031 

2,318 

1,597 

Percent  Change 
from  1966 

0 

-15 

-35 

-55 

\J  Very  Low  through  Very  High  categories  represent  generalized 
range  areas  on  which  annual  sediment  yield  per  square  mile 
averages  .06,  .15,  .35,  1.00,  and  2.75  acre-feet  respectively. 


Improved  Range  Condition  and  Capacity 

Anticipated  range  improvement,  shown  on  table  258,  will 
result  in  part  from  the  accomplishment  of  required  measures  and 
practices  for  watershed  protection,  given  in  tables  254,  255,  and 
256,  and  partly  from  management  practices  for  improved  forage 
production.  In  1966,  only  2.7  million  acres  or  16  percent  of  the 
rangeland  was  in  good  range  condition.  With  scheduled  improve- 
ments, good  condition  range  will  be  increased  to  11.5  million 
acres  in  2020  or  72  percent  of  all  rangeland.  Major  rehabilita- 
tion efforts  will  be  directed  to  poor  condition  rangeland,  which 
accounted  for  39  percent  of  the  range  in  1966.  This  will  drop  to 


Table  25 

8 - Estimated  Potential 

Rangeland 

Improvement 

, Subregion  5 

K.ingc  1 ypt* 

1 966 

1980 

7 

000 

2020 

and 

Acres 

AlIM ' s 

Acres 

AUM  * * 

Acres 

AUM's 

Acres 

AUM's 

( ondit ion 

Cl  ,*00) 

{ 1 . >00 ) 

(1,000) 

Cl  .->00) 

(1,000) 

(1 ,000) 

(1 ,000) 

fl  ,'»00) 

rass land 

1 .ooTl 

83.  1 

20 . 8 

146. 

36.6 

1 ,239.2 

509 . 8 

1 ,878.5 

469.6 

lair 

193.6 

24  . H 

38«» . 2 

48.7 

1 . 349 . 9 

173.0 

776.7 

99.  ( 

Poor 

760 . :» 

44.8 

479  :■ 

28. 2 

332.9 

19.6 

212.3 

12.5 

Seeded  kangt* 

808.< 

231 .0 

1 ,590.1 

454 . 3 

1,796. 9 

513.4 

1,968  3 

562.  > 

total 

1 .1145.1. 

321.4 

2 , '96 . 1 

j67 . 8 

4 , " 1 8 . 9 

1 ,015.8 

4,835.' 

1 ,141.0 

Sagebrush 

(loud 

1 ...95.6 

212.8 

3,548.7 

473.2 

5,677.6 

757.0 

7,119.0 

949.2 

fair 

6,877.4 

',73.  I 

5,437.0 

453.1 

3,154.2 

262.9 

2,048.4 

170.7 

Poor 

5,281.8 

251.5 

3,348.0 

169.0 

1,458.2 

69.4 

725.1 

34.5 

Total 

13,754.8 

1 ,037 . 4 

12,535.1 

1 , *95 . 3 

10,290.0 

1,089.3 

9,892.5 

r,154.4 

Other  Brush 

(•ood 

187.  i 

18. 8 

256.2 

25.6 

371,1 

37.1 

538.8 

53.9 

lair 

508.1 

33.4 

471.7 

31.1 

444.7 

29.3 

372.3 

24.5 

Poor 

54 1 . 8 

22.5 

472.9 

19.6 

375 . 3 

15.6 

257.8 

10.7 

total 

1,238. 1 

74.  ' 

1 , 200 . 8 

76.  3 

1,191.1 

5J7o 

1,168.9 

89.1 

Fatal 

•ood  1/ 

2,675.2 

433.  1 

5,341.3 

989.7 

9,084.8 

1,617.3 

1 1 , 304 . 4 

2,035.0 

i'ai  r 

7,579.4 

631 .3 

6,289. 7 

532.9 

4 ,048. 8 

465.2 

3,197.  1 

294.8 

Poor 

6,  >84 . 1 

318.8 

4,501.0 

216.8 

2, 166.4 

104.6 

1,195.2 

57.“ 

'.rand  Total 

16 , ;.58 . 7 

1 .433.5 

16,332.0 

1,739.4 

16,200.0 

2,187.1 

15,897.0 

2.38".  5 

tverage  AC /AUM 
Percent  change  from 

11.7 

9.4 

7.4 

6.7 

1966 

.0 

.0 

-3.0  *21.5 

-3.8  ♦52.6 

-5  A 

♦66 .6 

1/  Includes  seeded  range. 

ource;  Table  2'1  - "Present  Status"  rangeland  narrative.  Future  estimates  for  this  study  are  based  on 
representative  on-site  surveys  for  production  guides  with  consideration  to  the  capability  of  the 
range  for  improvement  with  proper  management  and  utilization. 


8 percent  by  2020,  a decrease  from  6.6  million  acres  to  1.2  million 
acres.  Despite  a reduction  of  942,000  acres  of  rangeland  by  2020, 
the  1966  grazing  capacity  of  1.4  million  animal  unit  months  is 
expected  to  increase  to  2.4  million  animal  unit  months  in  2020  (an 
increase  of  67  percent) . 

Even  with  this  significant  improvement  in  grazing  capacity, 
range  forage  production  will  meet  only  about  7.2  percent  of  the 
anticipated  demand  for  livestock  production  in  Subregion  5 by  2020 
compared  to  11.4  percent  in  1966. 


Estimated  Program  Investment  Costs 

Investment  cost  estimates  (based  on  1969  dollars)  are  given 
in  table  259  for  all  future  measures  and  practices  shown  on  tables 
254,  255,  and  256.  Cover  improvement  and  soil  stabilization  pro- 
grams will  require  $66.0  million  between  1966  and  2020,  59  percent 
of  the  total  $112.0  million  rangeland  watershed  costs.  Watershed 
oriented  land  management  costs  require  $13.4  million  or  12  percent 
of  program  costs,  and  water  control  structures  require  $32.6 
million  or  29  percent  of  all  costs. 
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Table  ’59  - Estimated  Cost  of  Required  Measures  and  Practices 
for  Watershed  Protection  i.nd  Rehabilitation  of  Rangeland 
by  Major  Types  of  Watershed  Programs,  Subregion  5 1/ 


Major  Types  of 

1 *.*(»(. 

! 1)80 

2000 

Watershed  Programs 

to  1980 

to  2000 

to  2020 

lot  a 1 

($1000) 

($1000) 

($1000) 

($1000) 

Public  Land 

Cover  Improvement  and 

7,957.9 

25,081.6 

18,209.5 

51,249.0 

Soil  Stabilization 
Watershed  Oriented  Land 

5,260.9 

2,331.8 

2,839.8 

10,432.5 

Management  Practices 
Water  Control  Structures 

8,151.5 

8,724.1 

8,354.4 

25,229.8 

Total 

21,370.1 

36,137.5 

29,403.7 

86,911.3 

Private  Land 

Cover  Improvement  and 

2,282.1 

7,190.4 

5,233.3 

14,705.8 

Soil  Stabilization 
Watershed  Oriented  Land 

1,516.5 

677.7 

812.0 

3,006.2 

Management  Practices 
Water  Control  Structures 

173.7 

4,847.4 

2,367.9 

7,389.0 

Total 

3,972.3 

12,715.5 

8,413.2 

25,101.0 

Total 

Cover  Improvement  and 

10,240.0 

32,272.0 

23,442.8 

65,954.8 

Soil  Stabilization 
Watershed  Oriented  Land 

6,777.4 

3,009.5 

3,651.8 

13,438.7 

Management  Practices 
Water  Control  Structures 

8,325.0 

13,571.5 

10,722.3 

32,618.8 

Total 

25,342.4 

48,853.0 

37,816.9 

112,012.3 

1/  Based  on  measures  and 

practices 

shown  on  tables 

253,  254,  and 

255  with 

constant  1969  dollars. 


Based  on  the  present  ratio  of  land  ownership,  an  estimated 
$86.9  million  will  be  needed  for  the  public  range  (78  percent  of 
total  requirements).  The  private  range  will  require  $25.1  million 
or  22  percent  of  all  expenditures. 


Other  Land 


Urban  areas,  roads,  and  recreation  areas  to  accommodate  the 
increased  population  can  avoid  many  flood,  erosion,  and  drainage 
problems  by  good  planning  which  recognizes  the  particular  hazards 
of  the  various  sites.  Other  land  must  increase  by  approximately 
91,000  acres  by  2020  to  meet  projected  needs  for  urban  growth, 
commercial  and  industrial  development,  roads,  water  storage,  and 
recreational  expansion.  This  increase  will  occur  by  a shift  from 
cropland,  forest  land,  and  rangeland. 


Barren  areas  such  as  rockland,  duneland,  and  snowfields 
must  be  maintained  in  their  natural  condition  of  cover  and  use  to 
satisfy  water  yield,  recreation,  and  esthetic  values. 

Water  areas  must  be  protected  from  salt  accumulation,  sedi- 
mentation, and  other  forms  of  pollution,  Flood  protection  will  be 
greatly  enhanced  by  the  same  flood  detention  reservoirs  and 
practices  listed  in  the  cropland  sections.  These  reservoirs  can 
incorporate  multiple-use  storage  for  recreational,  municipal,  and 
industrial  uses. 

Protection  of  the  land  areas  from  deterioration  by  erosion, 
sedimentation,  salt  accumulation,  and  wetness  can  be  accomplished 
by  maintenance  of  ground  cover  and  suitable  drainage  and  flood 
control  practices.  New  developments  of  urban,  industrial,  recre- 
ational, and  commercial  uses  will  necessitate  regulations  of  use 
by  zoning  ordinances  and  subdivision  regulations  as  a means  to 
protect  the  land  best  suited  for  agriculture  from  urban  encroach- 
ment and  to  plan  for  suitable  areas  for  sewage  filter  fields, 
lagoon  disposal  units,  sanitary  landfills,  and  aggregate  recovery 
sites.  Soil  surveys  and  interpretive  analyses  will  provide  basic 
data  needed  by  planners  to  accomplish  future  land  use  changes. 

Sediment  causing  damage  to  urban  areas,  roads,  and  other 
developments  generally  originates  on  adjacent  cropland,  forest 
land,  and  rangeland.  Treatment  of  these  lands  as  discussed 
earlier  is  important  to  protect  other  lands  from  sediment  damage. 
Many  of  the  necessary  structures  and  land  management  measures  have 
been  included  and  costed  elsewhere  in  this  appendix  and  in 
Appendices  VII,  Flood  Control;  IX,  Irrigation;  XI,  Municipal  and 
Industrial  Water  Supply;  and  XII,  Water  Quality  and  Pollution 
Control . 
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